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ADDRESS. 


The  University  of  Mimkksota,     ) 
MiMSBAPoLia,  March  20,  1888.  > 

To  the  President  0/  the  University : 

Deab  Sir:  I  have  the  honor  to  present  herewith  k  report  giving 
the  results  of  the  work  of  the  geological  and  natural  history  surrey  of 
the  state  for  the  past  year,  so  far  as  it  is  possible  to  put  them  into 
shape  for  publication.  Investigations  are  being  carried  forward  in 
the  lithology  of  the  crystalline  rocks  and  in  the  palfeontology  of  the 
fossiliferous  ores,  which  are  not  as  far  advanced  as  to  warrant  report. 

Res  pec  tf  ally  submitted, 

N.    H.  WiNCHBLL, 

State  Geologist  ami  Curator  of  the  General  Museum. 
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REPORT. 


SUMMARY  STATEMENT. 

Tile  year  has  been  ooe  of  unnsnal  activitf  and  progress.  Much  time 
and  labor  have  been  given  to  the  preparation  and  printing  of  reports. 
The  second  volume  of  the  final  report  has  progressed  vith  more  than 
its  wonted  spend,  and  now  the  printing  has  reached  as  far  as  page  633, 
and  the  county  maps  for  the  entire  volume  have  been  lithographed. 
So  far  as  they  were  done  by  Messrs  Bien  &  Company,  they  have  also 
been  printed  and  delivered.  Besides  the  annual  report  for  the  year 
18S6,  there  have  been  published  three  bulletins,  themselves  being,  it 
ii  true.  portioBS  of  the  annual  report,  since  they  contain  reports  on 
work  performed  in  1866.  Being  of  a  more  special  character,  and 
likely  to  swell  the  annual  report  beyond  convenient  size  they  are 
stitched,  paged  and  covered  separately. 

During  July,  August  and  September  the  field-work  on  the  crystal- 
line rocks  was  continued.  Three  parties,  as  last  year,  were  engaged. 
Durinx  July,  while  two  of  them  were  united  in  making  reconuoissance 
of  the  region  of  the  original  Huronian,  and  the  iron-bearing  rocks  of 
northern  Michigan  and  Wisconsin,  the  other  was  engaged  in  the 
region  of  Rainy  lake.  In  August  but  two  parties  were  in  the  field, 
one  engaged  in  the  region  of  the  international  boundary,  from  Ver- 
milion lake  eastward,  and  the  other  in  an  examination  of  the  valley 
of  the  Big  Fork  river  from  Fort  Francis  southward  to  the  Mississippi, 
in  September  all  three  of  the  parties  were  engaged  in  field-work,  one 
in  the  region  between  Vermilion  lake  and  the  valley  of  the  Big  Fork, 
and  two  in  repeating  some  observations  at  points  that  had  previously 
been  visited  and  extending  the  known  boundary  and  character  of  the 
iron-beariuK  strata  in  the  region  about  Gunfiint  lake  aud  westward  to 
Vermilion  lake. 

The  following  law  was  passed  by  the  Legislature  of  1867. 
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aiZIKElITH  UTNUAL  EIPOBT 


Bt  a  tnaeM  bg  Ot  Zegidalure  cf  1A«  SbOt  <f  Mtnnfola: 

Bbottok  1.  It  shall  be  the  dut^  of  the  aUte  geologfat,  to  make  practical  and 
actiul  teats  by  drilling  or  digging  or  other  excavation  In  the  earth,  looh  as  ha  Bh&ll 
deem  beat  suited  to  accomplish  the  purpose  of  this  bill,  for  the  dUcoTerj  of  anj  of 
the  hidden  mineral  resonices  of  the  state,  such  as  iron,  copper,  ailver,  gold,  coal, 
gas,  coalmil,  common  aalt,  or  any  other  valuable  material  that  he  maj  deem  likely 
to  exist  In  anj  of  the  rqck  strata  of  the  state. 

Qso,  3.  In  determining  the  localities  at  which  such  testing  and  exploring  ahalF 
be  done  he  shall  be  guided  bj  such  geological  facts  at  he  may  posseas  or  maj  ob- 
tain, which  maj  indicate  the  existence  of  any  of  the  aabstancesvrhlcli  it  Is  the  pur- 
pose of  this  act  to  discover.  He  shall  also  be  guided  tij  the  proportionate  amount 
of  money  that  the  owner,  or  owners,  of  the  laad  on  which  such  exploration  may  btt 
proposed,  shall  contribute  to  pay  the  cost  of  such  exploration. 

Sbo.  3.  It  shall  be  the  duty  of  the  state  geotoglBt  to  report  at  ooce  to  the  boan) 
of  regents  all  discoveries,  either  of  economic  or  sclentlflc  iaterest  to  the  state,  that 
may  be  made  by  such  testing  and  espforation.  Such  report  shall  be  published  bj 
the  board  of  regents  In  the  tame  manner  as  now  provided  for  the  publication  of  the 
annual  reports  of  the  Oeologlcal  and  Natural  Hlsiorj  Burvej  of  the  state,  and  shall 
be  paid  for  by  the  same  fund;  provided,  that  any  Important  mineral  discoveries,  or 
other  scientific  contributions  to  the  Oeologlca]  and  Natural  History  Surrey,  that 
the  said  state  geologist  may  deem  necessiiry  for  Immediate  publication,  shall  not  be 
suppressed  until  the  regular  report  of  the  board  of  regents,  but  shall  be  Issued  from 
time  to  time  under  the  direction  of  «aid  state  geologist. 

Bco.  4.  That  the  sum  of  Ave  thousand  (SOOC^  dollars  for  the  year  A.  D.  one 
thousand  eight  hundred  and  eighty-seven  (1S87)  and  the  sum  of  five  thousand  (GOC(^ 
dollars  for  the  year  A.  D.  one  thousand  eight  hundred  and  eighty-eight  (1888)  is 
hereby  appropriated  out  of  any  moneys  not  otherwise  appropriated  for  the  purpose 
of  defraying  the  expense  of  said  tests.  The  Investigations  provided  for  in  this  acti 
shall  not  be  conducted  In  the  interest  of  any  mining  company  or  corporation. 

Bko.  S.    This  act  ahatl  take  effect  and  be  in  force  from  and  after  lis  passage. 
Approved,  March  8th,  1687. 

A.  R.  HcQlLL, 

Governor. 

The  reports  of  Prof.  A.  Winchell  of  Ann  Arbor,  Mich.,  and  of  my 
Boa  Mr.  H.  Y.  Winchell,  on  the  field-work  of  the  season,  are  inclndedi 
in  the  following  pages.  Beaides  these,  general  aeaistance  was  render- 
ed by  Mr.  IT.  S.  Qrant,  Mr.  F.  N.  Stacy,  Mr.  W.  F.  Trussell  and  Mr. 
H.  W.  Fairbanks. 

Mr.  S.  W.  Ford  was  employed  three  months  in  making  maps  and 
drawings  and  general  office  work. 

Mr.  Oestland  spent  the  summer  in  the  western  part  of  the  state 
making  special  entomological  researches,  particularly  in  connection 
with  the  aphididae,  and  has  otherwise  been  engaged  through  the  year 
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STATE   QIOLOQIBT,  11 

in  the  laboratory  and  moseum  and  office.  He  has  given  his  spare 
time  to  the  examination  of  the  insects  of  the  state. 

Mr.  Arthur  was  not  engaged  in  botanical  work  owing  to  the  exac- 
tions of  other  professional  engagements  which  he  had  to  meet. 

Mr.  Ulrich  resnmed  in  September  his  work  oo  the  bryozoa  of  the 
Sitarian,  and  has  been  engaged  on  them  ever  since. 

In  my  absence  from  home  my  wife  has  attended  to  the  reading  of 
proof,  both  of  the  final  and  of  the  annual  reports,  and  to  my  corres- 
pondence. 

At  the  request  of  Mr.  Herrick  that  portion  of  his  mannscript  which 
he  had  submitted  was  returned  to  him  for  revision  and  completion. 
He  has  since  returned  it  in  final  readiness  for  publication.  I  have 
also  received  a  statement  from  Dr.  P.  L.  Hatch  that  his  report  on  the 
birds  of  the  state  is  ready  and  will  be  furaished  at  any  time  on  a  few 
days'  notice.  He  desires  to  retain  it  for  the  purpose  of  entering  the 
latest  observations. 

The  specimens  belonging  to  the  museum  have  increased  at  the  usual 
rate,  and  a  report  on  the  accessions  is  herewith  submitted. 

Several  American  and  foreign  societies  have  begun  to  send  their 
proceedings  and  reports  to  the  sorvey — indeed  some  hav?  done  it  for 
several  years,  but  recently  the  number  has  increased.  These  scientific 
works  are  of  a  strictly  technical  character  and  should  be  preserved  to- 
form  a  collection  for  the  use  of  the  scientific  professors  of  the  univers- 
ity The  collection  will  be  augmented  from  year  to  year  as  the  pub- 
lications of  the  survey  are  extended. 
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II. 

REPORT  OP  N.  H.  'WrNCHELL. 

Iq  the  moaUi  of  July,  a  party  was  orgaaized  to  make  reconnoiasance 
of  the  area  of  the  origioal  Hurooian  on  the  north  shore  of  lake  Huron, 
of  the  iron-bearing  rocks  of  the  Marquette  range,  in  Michigan,  nnd  of 
the  Gogebic  and  Penoke  ranges  ia  Wisconsin.  The  results  of  observ- 
ations made  during  these  reconnoissances  will  be  given  briefly,  since 
they  hare  a  direct  bearing  on  the  stratigraphy  of  the  rocks  of  north* 
eastern  Minnesota.  -  Following  this  will  be  given  further  descriptive 
notes  and  diagrams  of  the  geology  of  the  crystalline  rocks  in  the 
northeastern  part  of  Minnesota. 

THB  OBISUTAL    HTFROXUN. 

Bruce.  At  the  Wellington  mints,  and  also  at  the  old  Bruce  mines 
about  a  mile  further  east,  the  country  rock,  so  far  as  seen,  embraces 
only  eraptiveft.*  The  mines  themselves  consist  of  excavations  in 
qoartz  veins,  or  in  old  fissures  in  the  country  rock  filled  and  ce- 
mented by  quartz  and  embracing  many  fragments  of  the  wall-rock. 
These  veins  ran  in  various  directions,  but  those  which  were  worked 
for  the  copper  sulphnret  run  abont  N,  16°  W,  (mag.).t  The  aspect  of 
these  veins,  and  of  this  "dioryte,"  is  like  that  of  the  formation  seen  at 
Silrer  Islet  on  the  north  side  of  lake  Superior;  the  sulphide  ore  here 
being  copper  and  there  silver  galena. 

The  rock  No.  1149  represents  large  areas  of  this  dioryte  at  this 
place.  It  is  found  at  the  village  of  Bruce,  and  iu  front  of  the  old 
Wellington  stamp-works.  It  has  when  weathered  a  finely  specked  sur- 
face, due  to  the  whitening  of  the  crystal  grains  of  the  plagioclaae.  lb 
is  heavy,  dark  or  greenish-gray  within,  massive,  mainly  without  any 

•MjbrotbM'.hawBTVTlinManoDlcropoI  -IlniMtODg"  >  llltla  northitwt  from  ttw old  WalUngtoD 
loeatknt,  and  at  ■  mlla  and  a  qaaitaT  Dortnsaitirard  black  iLataa  ware  asm  harlng  apparently  a  Bigb 
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bedding  structure  but  occaBionally  mdely  sheeted  like  overflow  erup' 
tires,  jointed  in  all  directions,  apparently  identical  with  much  rock 
that  accompanies  the  black  slates  on  Pigeon  river  in  Minnesota.  The 
fineness  of  its  grain  varies  sometimes  gradually,  and  sometimes  sod- 
denly.  Bock  1150  which  seems  to  be  only  a  finer  grained,  even 
aphanitic,  variety  of  1149,  occurs  in  narrow  dykes  and  in  patches  ia 
it,  evidently  eruptive  in  the  coarser  dioryte. 

Crossing  rock  1149  occurs  a  great  dyke,  running  nearly  N.  and  S. 
rising  sear  the  lake  shore  and  extending  onto  the  hills  in  the  village. 
This  dyke,  represented  by  rock  No.  1161,  ia  composed  apparently  of 
the  same  ingrediente  as  rock  1149,  bat  the  graiiu  are  finer,  and  the 
rock  much  darker  and  heavier. 

Thessahn,  Ontario.  Considerable  careful  observation  was  made  at 
this  typical  Huronian  locality.  At  the  mouth  of  the  river  both  shores 
were  seen  to  be  composed  of  the  same  rock  as  above  described  at 
Bmce,  especially  in  its  coarser  parts.  It  is  grayish  to  dark,  often 
with  a  greenish  tint.  It  commonly  presents  a  speckled  weathered  sur- 
face, owing  to  the  decay  of  the  feldspar  grains  which  are  thickly 
crowded  among  the  angitee,  but  it  graduates  into  finer-grained  rock 
which  again  paases  into  very  fine-grained,  nearly  black  rock.  The 
following  samples  illustrate  this : — 

1153.    Very  fine-grained,  sometimes  aphanitic  and  nearly  black. 

1153.    Coarser-grained,  speckled  on  the  weathered  surface, 

1164.    Coarser-grained,  speckled  on  the  weathered  surface. 

1166.  Medium-grained,  and  somewhat  speckled  with  porphyritic 
feldspar,  also  with  a  reddish  vein  of  granulyte. 

These  samples  were  obtained  at  the  mouth  of  the  Thessalon  river, 
on  the  right  bank.  The  rocks  from  which  these  samples  are  derived 
all  grade  into  each  other  here  in  short  intervals.  To  this  point  con- 
siderable observation  was  given.  There  is  a  confusion  of  strike,  or 
what  might  be  considered  strike,  the  directions  being  seen  only  in 
short  spaces,  indicating  either  that  there  has  been  a  breaking  of  all 
the  structures  and  a  recementing,  or  an  original  molten  state,  with 
considerable  irregularity  of  flow. 

On  the  left  (eastern)  bank  of  the  river,  near  the  lake,  is  a  large  sur- 
face exposure  of  similar  rock,  extending  along  the  lake  shore  for  some 
distance  eastward,  and  also  inland  toward  the  northeast,  its  full  ex- 
tent not  being  ascertained.  The  rock  here  varies  in  bands  and  wide 
irregular  belts,  with  beautiful  glaciation.  It  changes  abruptly  in  its 
direction  of  trend,  and  it  rises  and  falla  in  low  hillocks  that  are  sepa- 
rated by  swamps  or  by  standing  water.    On  the  east  side  of  the  river, 
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•t  the  lake  shore,  much  of  th«  rock  is  rather  fine-^aiued  sad  diabasic, 
reaembliDg  mach  of  that  aeea  in  1886  on  the  Kawishiwi  rirer. 

Sock  1156  repreaanta  this  fine-graioed,  dark  rock  from  the  east  baok 
at  the  moDth  of  the  Theualon  river.  There  ie  here,  over  the  aorface, 
•  weathered  green  of  a  lighter  color  (1156  A)  than  anr  green  seen 
within  the  rock,  and  in  patches  an  abundance  of  epidote;  also  some 
pyrite  and  chalcopyrite. 

Patches  of  "  conglomerate  "  also  appear  on  the  glaciated  sarface, 
the  pebblei  being  apparently  of  the  same  kiod  of  rock,  and  rounded. 
No  cotttinnOQs  dip  can  be  seen,  bat  there  is  occasionally  a  slaty  disin- 
tegration which  dips  about  45°,  but  veers  round  bo  as  not  to  be  long 
continaed  and  ^es  out.  It  has  a  prevailing  direction  (on  the  east 
side  of  the  river)  when  seen,  a  little  south  of  southwest.  Sometimes 
this  rock  varies  to  a  massive,  homogeneous,  firm,  dark-greenish-giay, 
diabase-looking  rock,  like  some  seen  in  the  railroad  cut  near  Thomp- 
son, Minn.,  represented  by  1157.  It  contains,  like  nearly  all  the  rock 
here,  very  little  if  any  free  quartz.  In  other  places  are  seen  angular 
and  also  vein-like  patchei  of  rock  apparently  permeated  with  epidote 
represented  by  No,  1168,  obtained  &om  the  east  side  of  the  river. 

About  half  a  mile  east  of  the  river,  and  perhaps  an  eighth  of  a  mile 
from  the  lake,  the  surface  of  this  eraptive  rock  is  banded  with  pitted 
And  nott*pitt«d  belts  (1159).  These  belts  undnlate  and  vanish. 
Within  the  rock  these  pits  are  foond  to  be  filled  with  delessite.  They 
are  soft,  give  a  light  soapy  streak  though  dark  green  when  weathered. 
They  vary  from  the  sise  of  pin-heads  to  the  size  of  beans.  In  other 
places  again  these  amygdaloidal  pits  are  distributed  generally  and  not 
in  bonds. 

Instead  of  being  chloritie  these  spots  sometimes  are  filled  with 
a  harder  mineral,  rather  siliceous,  that  weathers  red  (1160),  like  some 
of  the  mineral  vein  matter  seen  in  1155,  and  recalling  the  reddish 
substance  in  the  felsitie  dike  seen  near  the  lighthouse  at  Marquette. 
These  amygdnle-like  forma  are  not  due  to  the  dissemination  of  pebbles 
in  the  rock  from  sedimentary  action.  They  are  all  of  the  same  nature, 
and  sometimes,  especially  in  the  case  of  the  delessite-filled  cavities, 
they  exhibit,  when  broken  aeross,  a  radiated  and  fibrous  stracture, 
and  a  layering  of  concentric  superposition  as  if  they  bad  grown  up 
after  the  manner  of  geodic  filling  in  pre-existing  cavities.  Further 
examination  also  revealed  that  the  delessite-filled  cavities  become 
elongated  downward,  attaining  three  and  a  half  inches  in  length,  on 
the  perpendionlar  face  of  the  broken  bluff.  They  rise  from  a  common 
stratam  which  looks  as  if  it  were  their  source.    Judging  by  the  gen- 
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ersl  appearance  and  tbe  direction  of  these  tabea  where  the;  can  be 
measured,  others  maat  be  six  or  eight  inches  in  length,  thongh  risible 
only  at  their  openings  on  the  surface.  Tbey  are  aboat  a  qaarter  of 
an  inch  in  diameter,  varying  to  an  eighth  of  an  inch,  presenting  some- 
what the  appearance  of  8e<^ithu$.  Thus  their  forms  vary  from  ronnd 
amygdnles  to  tubes  six  or  eight  inches  in  length.  When  elongated 
they  must  hare  served  as  ducts  for  escaping  gas  rising  firom  some  anl- 
phuieted  or  carbonated  stratum.  There  is,  however,  now  no  sign  of 
any  sach  stratum.  That  firom  which  they  issue,  or  abore  which  they 
ascend,  is  like  all  the  rest  of  the  rock,  but  varies  in  the  weathering 
colors  according  to  tbe  fineness  of  the  grain.  A  good  photograph  was 
obtained  of  this  structure.  ,  (See  fig.  1,  pi.  I). 

It  ia  apparently  due  to  the  enlargement  and  multiplying  of  the  red- 
dish felsitic  amygdnles,  locally,  and  the  specialization  of  the  mineral 
ingredients  into  macroscopical  crystals,  that  patches  of  red  rock  are 
produced  in  this  greenstone.  Ko,  1161  represents  such  red  rock. 
Such  patches  are  sometimes  four,  or  even  eight  feet  square,  scattered 
capriciously  about,  visible  on  the  glaciated  surface  of  the  dark  rock. 
This  red  rock  consists  apparently  of  quartz  and  orthoclase  in  .distinct  . 
crystals,  embracing  in  their  interstices  a  greenish  to  black,  soft  sub- 
stance that,  while  finely  foliated  and  resembling  chlorite,  yet  does  not 
seem  to  have  served  any  other  purpose  than  to  occupy  the  vacancies  be- 
tween tbe  other  minerals  as  they  assumed  their  crystalline  shapes. 
Such  nodnles  and  reinings,  if  not  such  isolated  large  masses  of  red- 
dish granulyte  in  trap  rock,  are  not  very  uncommon.  They  occur  at 
Taylor's  Falls  and  at  Daluth,  and  have  been  described  by  the  writer 
at  several  places  in  northeastern  Minnesota.  Since  the  basic  eruptives, 
when  in  their  normal  state,  do  not  embrace  the  minerals  here  differ- 
entiated within  them,  it  may  be  presumed  that  these  exceptions  are 
caused  by  the  local  and  superficial  mingling  of  small  portions  of  the 
siliceous  super-crust  with  the  heated  basic  eruptive.  On  cooling  aud 
weathering  the  super  charge  of  siliceous  matter  is  rejected  from  the 
mass  and  is  compelled  to  fill  any  convenient  veina  ot  amygdaloidal 
cavities  that  are  within  reach.  When  none  such  are  fonnd  these  crys- 
tals are  formed  within  the  greenstone  and  are  nniformly  disseminated 
in  it,  cansing  the  well-known  quartz-dioryte  and  orthoclaae-gabbro. 

These  rocks  are  denominated  "  green  chloritie  slates  "  in  the  Cana- 
dian survey  reports,  and  are  also  so  designated  on  the  geological  map 
of  the  region  accompanying  the  general  atlas  in  1863.*    On  account 
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of  this  faoi  a  carefnl  iaspection  was  made,  at  all  places  about  tlie 
monfcli  of  the  Thessaloa  river,  in  order  to  ascertaia  if  an;  part  of  the 
visible  rock  surface  woald  appropriately  bear  that  name.  Besides  this 
place  the  Canadian  map  of  this  region  shows  the  same  rock  at  but  one 
other  locality;  that  is  about  thirty  miles  toward  the  northwest,  in  a 
small  area  at  the  extreme  north  end  of  £cho  lake.  The  only  point  at 
which  any  slaty  strnctare  that  would  warrant  the  use  of  the  term 
"  slate  "  was  found,  is  on  the  point  oa  the  west  side  of  the  river,  but 
near  the  month  of  the  river.  Here  are  some  thinly  parted  portions 
which  resemble  hardened  orampled  black  slate.  That  is  to  say,  the 
rock  parts,  on  the  weathered  exterior  at  least,  into  fissile,  schisto-staty 
beds  aboDt  one  quarter  to  one  eighth  inch  in  thickness,  the  strike  and 
dip  of  which  are  pretty  regular  and  uniform  for  about  ten  or  twenty 
feet.  This  schistose  slatiness  appears  on  the  face  of  a  low  nearly  per- 
pendicnlar  blnff  facing  toward  the  lake,  and  near  the  lake  level.  Thn 
dip  is  north,  80°  W.  (mag.)  and  about  40°  from  the  horizon.  In  the  seams 
are  minerals  that  result  from  change  in  diabase — oblorite  and  epidote 
— these  giving  a  resemblance  to  banding  and  striping  similar  to  that 
seen  in  some  places  in  the  rock  already  described  on  the  east  side  of 
the  fiver.  In  other  places  adjacent  the  dip  is  in  other  directions. 
Distinctly  amygdaloidal  patches  are  seen  in  this 'fine-grained  portion, 
not  far  removed  from  the  slaty  portion,  but  not  in  the  slaty.  In 
weathered  surfaces  the  slaty  portion,  under  the  hand-glasa,  exhibits  no 
free  quartz,  but  a  gray  surface  of  plagioclase. 

Examining  mora  broadly  in  the  vicinity  of  this  slaty  exposure,  in 
an  area  of  several  rods  round  about,  on  nearly  all  of  which  the  surface 
is  bare  rock,  it  is  seen  that  a  part  of  the  rock  on  the  west  side  of  the 
river  (where  it  is  fine-grained  and  also  where  it  exhibits  this  slaty 
disint^ration)  is  set  off  from  the  other  part  by  an  invisible  dividing 
line,  the  sorface  being  lichen-covered  and  hummockr.  The  rest  is 
speckled  with  fine  porphyritic  feldspar  crystals,  as  seen  and  described 
in  1153  and  IIM,  and  is  undoubtedly  the  equivalent  of  the  great 
greenstone  formation  of  the  region  seen  at  Bruce  and  on  the  east  side 
of  the  river  at  Thessalon,  and  in  the  ridges  that  cross  the  river  further 
inland.  The  line  on  the  weathered  surface  separating  these  two  parts 
is  partly  imaginary,  and  partly  vanishes  when  sought  for,  since  the 
characters  of  one  rock  are  found  in  patches  further  north  or  south  than 
they  belong  if  there  be  genetically  two  rocks  here,  each  rock  trans- 
gressing the  boandary  that  may  be  supposed  to  have  limited  it.  These 
patches  seem  not  to  be  easily  separable  from  the  surrounding  rock  by 
any  line  of  demarkation  in  the  lithology,  but  there  is,  at  least  in  near- 
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ly  all  caaeB,  a  gradool  change  in  the  graia  bo  that  the  fall  transitioti 
is  effected  in  the  space  of  from  one  to  three  inches.  Indeed  these 
different  rocks,  from  one  of  wh!fih  ia  prodoced  the  slaty-fissared  rock 
mentioned,  appear  to  be  phases  only  of  the  same  rock.  It  is  heuoe  prob- 
able that  the  sUtiness  mentioned  is  oaosed  by  an  original  flowage 
atructtire,  in  the  laminsa  of  which  on  partial  decay,  were  aceamalated 
in  greater  amount  those  minerals  that  easily  decay,  in  regular  alter- 
nation  with  those  that  do  not,  and  thai  possibly  the  internal  grain 
was  affected  by  thin  sheets  of  finely  amygdaloidal  rock  alternating 
with  Qon-amygdatoidal.  The  exposed  position  of  the  little  bluff  would 
account  for  the  conspicuous  development  of  the  slaty  structure  by  in- 
creased  decay,  on  the  lakeward  side.  This  slaty  rock  is  represented 
by  1178. 

If  still  this  slaty  phase  should  prove,  after  farther  study,  to  be  due 
to  the  existence  of  a  fragment  of  a  once  sedimentary  rockmasa  in  the 
midst  of  the  eruptive,  it  can  only  be  assigned  to  some  part  of  the  black 
slates  of  the  region.  It  is  not  green  within,  but  gray  to  nearly  black. 
It  is  flue-grained  and  difSonlt  to  specifically  name  without  microscopic 
and  chemical  examination. 

About  a  milt  northieeat  from  the  vHiagt  of  The$$alon,  on  the  west  side 
of  the  main  road,  and  on  the  west  side  of  the  river,  is  a  light- weather- 
ing ridge  of  quartzyte.  It  runs  S.  30°  west  (mag.)  and  appears  on  the 
lake  shore  a  few  miles  west  of  the  mouth  of  Thessalon  river.  It  rises 
at  once  aboat  thirty  or  forty  feet  above  the  highway,  and  higher  still 
at  a  little  distance  farther  west.  This  rock  is  represented  by  1163,  a 
gray  quartzyte  dipping  in  general  N.  45°  W.  (mag.);  but  ^it  varies  to 
nearly  white  on  weathered  exposures,  and  to  light  red  where  fires 
have  prevailed.  It  shows  an  incipient  gneissic  structure.  It  has 
been  broken  and  crushed  together  and  receraented.  Its  dip  varies  in 
direction  in  short  intervals,  and  is  even  cut  off  squarely  by  a  structara 
of  a  different  sort,  but  all  closely  cemented  together.  In  the  vicinity 
of  a  dike  forty  feet  wide,  that  runs  N.  60°  W.  (mag.)  cutting  this  rock, 
this  quartcyte  shows  suggestive  variations.  Its  color  and  texture, 
while  principally  quartzose,  yet  seem  to  manifest  a  felsitic  or  a  feld- 
spathic  tendency  developed  in  it.  Compare  rock  No.  116S.  This 
tendency  is  marked  in  that  part  of  the  quartzyte  which  is  embraced 
between  two  forks  where  the  dike  separates,  and  close  in  the  angle 
between  them,  where  also  a  longitudinal  close  jointage  is  developed  on 
weathering,  resembling  slatineas.  The  dike  (1104)  consists  of  rook 
like  the  ernptives  described  at  the  mouth  of  the  Thessalon  river. 
(See  figure  1.) 
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Fig  1. — Spur  of  grat/  quarizjfte  enclostd  between  the  forks  of  a  branch- 
ing dike,  changed  to  red  felayte  and  gneiss. 

In  the  mass  of  the  quartzyte  can  be  seen  the  original  banding  of 
sedimentatioQ,  and  also  the  "  false  bedding  "  that  is  common  in  sand- 
stones mnning  at  different  angles.  There  are  also  patches  of  consider- 
able size,  apparently  produced  by  bonlder  massea  inrolred  in  the  sedi- 
mentary process  at  the  time  of  accamnlation,  somewhat  discordantly 
disposed  in  the  bedding,  some  of  which  are  of  qaartzyte  similar  to  it- 
self, and  others  are  of  a  greenish  rock,  somewhat  serpentinous  by 
decay,  bnt  plainly  of  an  eruptive  nature  and  origin  before  it  was  em- 
braced  in  the  sediments  of  the  quartzyte.  Compare  1166.  A  photo- 
graph was  made  taking  in  a  general  view  of  this  quartzyte. 

TheThesa&loii  valler  Is  covered  bj  a  Iftcuatrine  city  which,  when  cleared  for  farm- 
log,  makes  a  Am  wide  expanse  for  crops.  The  clay  la  gray.  It  was  deposited 
vben  the  lake  level  wa«  at  a  beach,  which  is  visible,  about  forCjr  feet  above  the  flat. 
This  beach  conalats  of  coarae  water-worn  etonea,  on  the  rock  binff,  seen  on  the  weat 
of  the  road  about  a  mile  and  a  half  north  from  Thesialoa  on  the  weat  aide  of  the 
nver.  On  the  east  aide  of  the  river  It  is  oompoied  of  gravel  at  some  points,  but  it 
b  geaeially  ccaner  than  gravel. 

Westward  from  this  quartzyte  ridge  runs  similarly  a  conspicuous 
ridge  of  diotyte  and  diabase,  illustrated  by  No.  1167,  undiatinguish* 
able  from  the  erupiiye  rock  seen  at  the  mouth  of  the  river.  This 
ridge  runs  toward  the  lake,  and  apparently  overlies  the  qaartzyte  of 
116^.  It  shows  an  igneous  contact  ruDaiofi  east  and  west;  and  at  a 
point  at  the  roadside,  where  the  river  flows  easterly,  a  broad  un- 
covered surface  of  the  quartzyte,  sloping  with  the  dip  northwestwardly. 
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ia  seen  to  pass  toward  the  aoatheaat  directly  under  the  trap  rock  of  tbe 
ridge,  the  overlie  of  the  trap  in  a  sheet  on  the  qnartzyte  being  immediate- 
and  noquestioned.  This  trap  bluff  was  photographed.  (Seefig.  lOp.  11.) 
Traveling  a  little  further  west  w«  find  the  highway  crosses  the 
Canada  Pacific  railroad,  and  a  rock-bluff  appears  facing  soatheast, 
rising  about  fifty  feet,  on  which  is  another  overlie  contact  of  the  dia> 
base  OD  the  qusrtzyte.  The  quartzyte  dips  northwest  at  an  angle  of 
about  40°  from  the  horizon.  On  the  right  of  the  exposure  the  qnartz- 
yte  is  cut  off  by  a  contact  running  nearly  vertical,  but  backward  so  as 
to  prodnce  a  slij^t  orerlie  of  the  qaartzyte  on  the  diabase,  aa  the 
plane  of  the  blaff  crosses  the  contact  plane.  This  place  is  four  and  a 
half  miles  by  the  road  from  Thesaalon  village.  This  diabase  is  repre- 
sented by  rock  1167.     See  fig.  3. 


Fig.  2. — Diabaae  lying  unconfarmably  on  quartzyte. 
At  Macbeth's  bay,  about  five  miles  west  of  the  mouth  of  the  Thessa- 
Ion  river,  the  Canadian  Pacific  railroad  and  the  highway  cross  the 
creek  but  little  above  the  head  of  the  bay.  Here  the  quartzyte  has  fine 
exposures.  On  both  sides  of  the  eree'k  it  is  cut  by  dikes  of  basic  erup- 
tive rock,  and  on  the  west  side  it  is  replaced  entirely,  over  a  large  area, 
by  an  overfiow  of  this  rock.  This  is  the  same  rock  as  that  already 
mentioned,  and  is  again  represented  by  1188.  It  is  a  coarse  diabaae^ 
and  prevails  largely  over  the  country  between  Macbeth's  bay  and 
Thessalon,  cutting  and  overlying  the  gray  qnartzyte  1162.    It  appears- 
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«s  if  thrODgh  fissares  iu  the  quartzyte  the  dark  diabase  had  lesaed, 
spreading  right  and  left,  according  to  the  continuance  of  the  eruptioD. 
This  diabase  nov  forma  hills  and  ridges,  the  chief  elerations  of  the 
region,  moati;  having  an  east  and  west  direction;  the  qaartzyte  occa- 
pying,  where  seen,  much  lower  levels. 

Sometimes  the  quartsyte  becomes  conglomeritic  with  quartz  pebbles 
<1169),  but  this  is  only  in  small  rare  spots;  and  sometimes  it  is  slightly 
pinkish. 

On  the  road  rnnning  north  from  Thessalon  on  the  east  side  of  the 
rirer,  at  about  a  mile  from  Thessalon,  a  fine-grained  pinkish  quartzyte 
outcrop  appears,  rising  in  the  midst  of  the  sorroundiDg  hillocks  of 
diabasio  eruptive  rock.  It  has  an  abrupt  contact  on  the  greenstone 
running  N.  40°  W.  (mag.).  The  qnartzyte  is  closely  jointed  and  rery 
hard  and  fine,  no  dip  generally  being  visible,  but  in  places  exhibiting 
a  sedimentary  banding,  which  expresses  a  dip  30°  toward  the  north- 
west. 

At  two  miles  from  the  mouth  of  the  river,  on  the  east  side,  the 
-qaartzyte  appears  again,  but  it  is  much  lighter  colored  and  very  fine, 
almost  suitable  for  honestones.  It  weathers  to  a  kind  of  light  psa- 
green  color.  Qlaciation  is  abundant  and  fresh,  showing  the  same 
kind  of  corring  cross- fracture  as  seen  at  Thessalon,  and  on  the  quartz- 
yte in  Pipestone  county,  Minnesota. 

At  Little  Bapids,  three  and  a  half  miles  north  from  Thessalon,  the 
highlands  are  covered  by  a  range  of  diabase  (dioryte?)  that  runs  about 
N.  80°  W.  and  rises  perhaps  100  feet  in  the  vicinity  on  either  side,  on 
the  east  side  having  a  quartz  vein  two  or  three  feet  wide,  and  some- 
what amygdaloidal  near  the  vein.  But  the  rapids  in  the  stream  (Qas 
creek)  are  caused  by  a  range  of  quartzyte  that  dips  about  45°  or  50° 
toward  the  north  (mag.).  Some  narrow  bands  in  this  are  pebbly  with 
black  jasper  (rarely  red)  and  of  white  quartz,  but  the  great  bulk  of  it 
consists  of  the  same  pinkish  to  gray  quartzyte. 

Qray  qaartzyte  rises  in  the  swamp  about  a  mile  southeast  from  the 
little  rapids.  This  is  striped  with  rare  belts  of  conglomerate,  one 
piece  of  white  quartz  being  three  inches  in  diameter.  Bat  pebbles  of 
this  size  are  rare.  The  conglomeritic  belt  in  which  this  lies  continues 
about  ten  feet.  Its  direction  indicates  a  strike  S.  30°  W.  Cmag.)' 
There  are  also  here  pebbles  of  flint  and  green  chert,  and  of  banded 
white  and  black  jasperoid  rock,  also  of  other  kinds  of  fine-grained 
rock  not  silica,  but  siliceons,  which  weather  to  a  drab  or  light  buff- 
color.  From  this  place  there  seems  to  be  a  grand  belt  of  quartzyte 
that  strikes  south westwardly,  running  under  the  Thessalon  and  reach- 
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ing  the  lake  shore  at  Macbeth 's  bay,  where  it  appeara  oa  the  island* 
that  lie  off  the  coast.  The  dip  is  in  all  cases  where  it  has  been  seen, 
toward  the  K.  W. 

Traveling  from  Little  Rapids  (of  Oas  creek)  north,  crossing  the 
creek  (at  i — i  m.),  thence  west  about  two  miles,  having  a  range  of 
hills  on  onr  right  and  the  river  on  our  left,  we  take  the  first  good  op- 
portunity to  examine  the  rocks  in  this  ridge.  They  are  a  mingling  of 
diabase  and  quartzyte,  the  latter  being  sometimes  red  and  conglomerit* 
ic.  The  ridge  risea  about  150  feet  above  the  road  where  the  rock 
was  first  encountered  not  much  above  the  road,  it  is  dark-colored 
and  diabasic,  but  hag  .spots  and  reins  of  red,  and  even  weathers  red  to 
the  depth  of  six  or  eight  inches.  In  ascending  the  ridge,  however, 
this  immediately  givea  place,  npward,  to  a  broken  and  confused  red 
conglomerate  or  breccia-like  grit,  which  continues  to  the  top  of  the 
hill,  the  ezpoaure  being  snoh  that  the  observer  is  compelled,  in  ascend- 
ing, to  travel  on  the  south-dipping  upper  surface  of  the  stratum, 

A  short  distance  further  west  the  southern  slope  of  this  ridge  shows 
outcrops  of  southwardly  dipping  quartzyte.  The  dip  is  about  20**^ 
toward  tbe  southwest.  The  direction  of  the  ridge  crosses  the  dip  at 
an  angle,  so  that  on  the  southern  slope  the  strike  of  the  different  beds 
climbs  disgonally  up  the  hill  toward  the  northwest,  the  higher  layers 
being  further  toward  the  west.  At  several  points  the  eruptive  rock 
appears  on  the  southern  slope,  sometimes  near  the  base  and  sometimes 
well  up  on  the  hillside,  but  owing  to  the  dense  covering  of  vegetation 
there  was  no  opportunity  to  discover,  with  our  limited  time,  the  relation 
it  bears  to  the  quartzyte,  though  there  is  no  reason  to  suppose  it  is  dif- 
ferent from  that  already  stated.  It  eeems  to  have  overflowed  the  up- 
heaved quartzyte  and  to  have  been  preserved  only  in  the  lower  levels, 
particularly  so  when  the  accumulation  was  not  in  mountain-like  hills 
or  ridges. 

There  is  a  conspicuous  outcrop  of  this  quartzyte  and  conglomerate 
near  the  base  of  the  ridge  on  the  same  side  showing  the  same  dip  con- 
clusively and  generally.  We  examined  it  first  in  front  of  Mr.  John 
Wray's  house  and  followed  it  westward  to  opposite  Mr.  Wm.  Ensley's 
house  where  this  conspicuous  outcrop  occurs.  It  is  here  wholly  a 
siliceoDS  quartzyte,  but  has  a  few  quartz  pebbles  running  in  narrovr 
and  interrupted  belts  through  it,  coincident  with  the  bedding.  It  is 
red  but  varies  to  purple,  and  is  vitrified  and  polished  in  the  same  man- 
ner OS  seen  on  the  surface  of  the  red  quartzyte  in  Pipestone  county, 
Minnesota.  Indeed,  were  we  not  conscious  of  being  in  the  area  of  the 
original  Huronian  we  might  suppose  ourselves,  so  great  is  the  similar- 
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ity  of  all  the  geological  featares,  to  be  standing  on  aome  of  the  red 
qoartzTte  oatcrops  in  southwestern  Minnesota.'  This  red  qnartzyte 
in  hand  samples,  represented  hy  1171,  cannot  be  diatingaished  from 
much  of  that  of  Pipestone  and  Watonwan  and  Cottoowood  corihtiea, 
Uinnesota,  nor  from  that  of  the  ridges  at  Baraboo,  Wisconsin.  This 
great  qnartzyte,  so  far  as  can-  be  determined  by  anything  seen  in  the 
area  of  the  original  Hnrooian,  or  even  in  Wisconsin  and  Minnesota, 
whether  dipping  N.  W.,  N.  or  S.  W.,  whether  white,  pink  or  red,  or 
pnrple,  or  pea-green  white,  whether  arenaceous  or  pebbly,  is  plainly  a 
Qsit.  It  must  have  a  great  thickness,  for  it  extends  westward  from 
Wray's  faooae  with  the  same  dip  at  least  a  mile.  It  is  true  that  this 
distance  is  not  measared  here  directly  across  the  bedding,  nor  on  the 
hypotenoBe  of  a  triangle  perpendicnlar  to  the  direction  of  the  strike; 
bnt  the  thickness  observed  here  can  be  fairly  estimated  to  fall  not 
mnch  short  of  5^000  feet,  and  it  may  be  twice  that  amonnt. 

At  Atuonia  P.  0.  is  a  place  in  the  river  known  widely  as  "the 
dnmp."  This  is  in  the  township  of  Le  Froy.  &  glaciated  surface 
oatcrop  of  rock  may  here  be  seen  at  the  river  level,  (See  fig.  3)  on  the 
right  bank,  immediately  overlain  by  a  bank  of  till.  The  river  flows 
over  it  except  in  time  of  low  water.  This  rock  seems  to  belong  to  a 
different  formation,  both  on  account  of  its  different  Hthological  char* 
actera  and'the  difl'erent  direction  and  amonnt  of  its  dip.  The  bedding 
stands  about  vertical  and  it  strikes  about  30°  north  of  west.  The  lay- 
ers are  thin,  varying  from  slaty  to  two  or  three  inches.  Much  of  this 
rock,  while  siliceous,  weathers  to  a  light  drab  or  even  to  a  buff.  It  is 
finely  crystalline,  at  the  same  time  that  it  is  fragmental  and  banded 
by  sedimentary  colors  and  belts  of  differing  structure.  It  might  be 
osed  for  lithographic  purposes  if  slabs  of  sufficient  size  could  be  pro- 
cored.  It  affords  a  slow,  fine  effervescence  when  hydrochloric  acid  is 
applied  on  a  fresh  surface.  There  are  here  several  varieties  of  rock 
related  aa  shown  in  fig.  3. 

•Tbli  ilntfUrltj  (xlandi  nta  to  tb*  siln«ii(i«  of  ernptivs  bulc  rook  in  ■ome  pl>e«  unoDg  ths  r«d 
qoutijH.  AneordlDg  to  FtoT.  J.  B.  Todd  >  dlorrlB  oatcrop  oconn  In  Mo.  U,  tp  IDS— 4S,  abODt  At* 
milMB.  BW.rRmiP*lludB(,liiMDth>iranaraD>koli.  Hajadgadrrom  thedip  it  nnnE  naltfiboitiia 
loolitlH  llut  thk  dlorrM  DTBrllw  tbi  viutBTt*-  "Ths  dip  of  ths  qntrtiyta  K  PiUndM  I*  4°— «• 
SW.  About  oDSkad  khiJtraUci  B.K.trom  thsdiorjta,  aaotbar  aipoiim  of  lltaredgDirlijtadlpi  P— 
Vir.oTB.  At  SlODi  FklJi  ths  dip  li  iboal  3°8.  SW.  It  may  bo  tlwn  liahult  betmni  pilludts 
ud  111*  I0CIIII7  bat  I  hul  ooiicelT*d  lb*  dlorjlo  to  ban  flomd  out  ttmoch  and  npoa  tha  rad  ^natli- 
jm."    ILmtr  dattd  Ott-  21, 1B8S.] 
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Vig.Z.—Sui/ace  exposure  at  "iJiedump."    AnsoniaP.  0. 
SItpbmition  qf  Figure  S. 

1.    Fine,  diftbvsic  greeastoae;  width  of  surface  eipMure,  seen 10  ft. 

3.    FiDS-graiaeddrabstODe,  with  undulating  aedimentarybBodiDK  (1172);  ilightly 

calcareoui  grij  quarUyte  or  lithographic  Ktone  ;  aarface  band,  about 2  ft. 

3.    A  greenlsfa,  Qne-graiaed,  apparaotlj'  erupllre  rock,  having  a  rearf  irregular 
widlb,  and  on  the  surface  marked  by  laterrnpl«d  bands  and  iifaes  that  seem  to  be 
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tbe  remnuit  of  ftQ  origin&l  flt^d&l  struoture.  ThQse  flnldal  lines  sre  not  conform- 
able with  thoae  ia  No.  2.    Thi*  member  Tariea  from ....3  to  3  Ft. 

4.  Bock  similar  to  No.  3,  affording  a  veiy  smooth  hard  surface,  some  of  Lt  rery 
flaelj  etratlfl«d,  and  some  of  It  confused  in  its  strike,  particular!;  in  Its  eastern 
portion  ;  width  of  belt  about 20  fl. 

G.  This  member  (121G)  Is  the  most  Interesting.  Its  exterior  surface  is  quite 
different  from  No.  4,  and  on  first  glance  it  would  be  taken  for  a  rotted  ernptlre, 
but  closer  inspection  shows  that  it  is  a  folded,  compressed  and  crushed  condition  of 
some  of  the  sedimentarj  strata  belonging  In  the  same  categorj  with  the  others.  It 
ia  rough  and  Jagged,  rather  floe-gralned,  with  a  felaitic  aspect,  but  darker  when 
wet,  much  slickensided,  has  quartz  veinlngs  and  Is  rustj  with  oxjdized  pyrite. 
Sometimes,  on  weathered  angles,  It  appears  like  a  fine  felsjte,  having  a  reddish 
lint  and  a  pMudo-fluidal  outward  aspect ;  and  In  other  parts  it  is  spparsntir  a  fine, 
reddiah  impure  quartzjte.  In  general.  It  is  a  hardened  part  of  the  slate  formation 
that  nnderliea  the  great  Huronian  quartz; te.    Surface  exposure,  width,  seen,  IE  ft. 

Rock  No.  1172  (above),  seen  in  Xo.  i  seems  to  be  allied  to  the  chert- 
beds,  or  to  some  seen  near  the  base  of  the  Animike  in  northera  Miniie- 
sota,  bnt  it  is  rather  tod  light-colored  and  too  coarse-grained  to  be 
called  chert — thongh  it  seems  to  contain  the  same  elements  in  about 
the  correct  proportions.  It  is  a  fine-grained,  bedded,  siliceous,  light- 
gray  rock,  and  seems  to  have  something  in  it  which  causes  it  to  become 
coated  with  a  rust  film.  It  resembles  some  pebbles  seen  in  the  grest 
quartzjte  of  this  region,  especially  some  seen  in  the  quartzyte  about  a 
mile  southeast  from  the  "little  rapids  "  of  Gas  creek,  already  men- 
tioned. Such  source  for  these  pebbles  would  indicate  an  unconform- 
ity between  the  quartzyte  and  this  thin-bedded  formation.  If  a 
horizon  of  rock  similar  to  the  GunSint  beds  of  northern  Minnesota 
exists  in  this  slate  and  quartzyte  formation,  nearly  all  the  colored 
flint  pebbles  seen  in  the  overlying  great  quartzyte  can  be  referred  to 
it;  and  the  presence  of  such  pebbles  in  the  quartzyte,  other  relations 
being  favorable,  strongly  indicates  the  existence  of  such  chert  and 
fiint  beds. 

At  a  mile  west  of  "  the  dump,"  on  the  right  of  the  road,  is  a  low 
hill  consisting  of  diabase  rock.  Several  hillocks  in  the  immediate 
vicinity  apparently  contain  the  same  rock.  A  vein  of  red  orthoclastic 
granulyte  runs  through  this  rock,  represented  by  1193.  The  country 
about  on  the  south  side  of  the  Thessalon  is  billy,  apparently  with 
ridiies  and  knobs  of  the  same  rock. 

About  sec.  8,  Le  Froy,  south  of  the  Thessalon  river,  near  the  high- 
way, between  it  and  the  rirer,  is  a  alopiug  glaciated  surface  of  the 
same  formation  as  seen  at  the  water-level  at  "the  dump,"  It  dips 
northerly  at  an  angle  of  about  40  degrees,  but  it  is  so  twisted  and  bro- 
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ken  that  do  certain  statement  can  be  made  of  its  direction,  Tbe 
average  strike  ia  perhaps  E.  30°  N.  (mag.)>  Thia  rock,  while  belong* 
ing  to  the  formation  seen  at  "the  dnmp,"  is  yet  less  calcareous  than 
that,  and  has  a  darker  drab  color,  aometimea  being  bluish  or  greenish 
gray.  It  is  intersected  by  many  quartz  veins,  some  of  the  quartz 
being  drusy  and  amethystine,  many  of  them  coincident  with  the  bed- 
ding. Mingled  with  the  quartz  are  black  scales  of  a  crystalline  metal- 
lic oxide,  which  has  not  yet  been  determined,  thought  to  be  hematite. 
On  weathered  surfaces  the  rock  although  fine,  dense  and  hard,  is  coated 
with  a  Tust-scale  which  is  sometimesaquarter  of  an  inch  thick,  resem- 
bling some  rock  seen  near  Gunilint  lake.  It  is  not  seen  to  be  slaty 
here  at  any  place,  although  thin-bedded.  Its  outward  characters  re- 
semble the  siWer-bearing  formation  seen  along  tbe  international 
boundary  north  of  lake  Superior.  This  rock  is  represented  by  1194, 
andll91A. 

Further  northwest,  about  in  the  S.  E.  ^  of  sec-  31,  Rose,  on  the  north 
side  of  the  Thessalon,  near  the  road  going  to  Otter  Tail  lake,  the  white 
quartsyte  already  mentioned  again  appears.  Tbe  roadway  passes  over 
it  The  ezpoaure  is  along  the  crest  of  a  hill.  The  dip  is  S.  53°  W. 
(mag  )  23°  from  the  horizon.  The  rock  rises  but  little  above  the  gen- 
«ral  level,  but  the  average  level  is  over  100  feet  above  the  Thessalon. 
The  rock  here  is  blotched  with  purple,  and  also  has  a  green  tint  very 
common.  The  purple  spots  are  due  to  dissemination  of  color  from 
hematite  nodules  which  are  embraced  in  the  mass  of  tbe  rock. 

Several  ridges  of  quartzyte  were  seen  between  this  place  and  Otter 
Tail  lake,  but  by  a  winding  route  toward  the  east. 

At  Otter  Tail  lake,  a  mountain  like  ridge  of  quartzyte  runs  along  the 
northeasterly  side,  dipping  toward  the  lake,  while  at  the  southeast  end 
a  second  one  rises  abruptly,  and  below  it  the  former  dips  coaformably 
at  an  angle  of  about  23°.  The  stratification  is  well  shown  on  the  ab- 
rupt end  of  this  and  was  photographed,  the  view  looking  west. 

At  the  village  of  Otter  Tail,  which  is  on  the  Thessalon  river  near 
its  point  of  departure  from  Otter  Tail  lake,  a  little  south  from  the 
post  ofEce,  is  a  ridge  of  reddii^h  weathering  rock  (1195)  nearly  on  the 
line  between  Plummer  and  IMummer  addition,  which  can  appropriately 
bearthe  name  felsyte.  (Compare  also  rock  1182J.  It  is  roughly  bedded, 
though  plainly  with  every  indication  of  sedimentation.  It  dips 
southerly  to  southwesterly,  about  30  deg.  and  ia  banded  with  finer 
and  coarser  materials.  Tbe  bedding  varies  in  thickness  from  less  than 
an  inch  to  over  twelve  inches.  But  in  general  the  rock  of  this  ridge, 
which  rises    perhaps  2  lO  leet   above  the  village',  and  runs    north- 
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ireat«rly,  is  rerj  HBiformly  constituted.  Its  weathered  surface  shows 
different  shades  of  red  The  bedding  structure  is  not  everywhere 
present  There  are  some  large  places  where  no  bedded  structure  can 
be  sees.  Again,  in  one  boss,  or  knob,  of  the  general  range,  the  strike 
IB  east,  ahoot  30°Boath;  in  another  it  is  east,  30°  north,  with  inter- 
mediate directions  at  intermediate  points,  or  at  points  removed  from 
both;  another  place  shows  dip  S.  5S°  W.  at  an  angle  of  20°.  The  ex- 
terior surface  is  roughened  by  the  removal  of  namerous  small  bits 
loosened  by  the  diverse  and  frequent  jointage.  Soms  of  the  close 
jointed  and  most  crumpled  is  coated,  in  tfae  seams,  with  a  green  (chlo- 
rite?) anbstance,  owing  to  more  easy  decay,  and  this  also  stains  the 
rock  itself  to  some  extent,  giving  the  appearance  of  some  rock  that 
liaa  been  called  "trap."  This  rock  which  is  here  considered  felsyte, 
has  a  compact  uniform  reddish-brown  base  or  matrix,  in  which  are 
scattered  fine  grains  of  free  quartz.  In  other  places  nearly  one-half 
of  the  whole  seems,  under  the  hand  magaiiier,  to  consist  of  quartz 
grains.  Surfaces  which  show  a  brick-red  weather-color,  within  are 
brownish-red. 

i'assing  from  this  bluff  across  a  small  field  in  a  southwesterly  direc- 
tion, and  thus  across  the  strike,  we  come  to  a  nearly  perpendicular 
bluff  facing  east,  rising  about  twenty-five  feet  made  up  of  rock  similar 
to  the  last,  evidently  a  part  of  the  same.  It  here  shows,  in  some  of 
its  parts,  granular  free  quartz  in  abundance.  It  varies  to  a  fine  red- 
dish quartzyte,  and  to  a  fine  gray  quartzyte.  These  varieties  are 
flhown  by  1196,  1197  and  1198.  No.  1196  is  identical  with  the  rock 
1195.  No.  1197  has  a  light  pink-red  vveathered  color  but  is  brownish 
within.  It  is  a  dne  granular  felsitic  quartzyte,  and  is  separated  into 
small  angular  blocks  by  frequent  and  intersecting  joints.  No  1198, 
which  has  a  light  yellowish-red,  weathered  surface  is  gray  within,  very 
hard,  conchoidally  fracturing,  and  is  a  aub-granulo-ritreous  quartzyte, 
intermediate  between  li7i  and  1191.  Although  the  dip  is  probably 
toward  the  southwest  there  is  here  a  jointage  system  that  resembles 
bedding  that  dtps  about  30°.from  the  horizon,  N.  20°  £.  (mag.).  Gen- 
erally, however,  at  this  point  there  is  no  remaining  trace  of  the  origi* 
□al  sedimentary  handing.  The  exposed  area  is  about  sixty  feet  square, 
and  it  seems  to  have  a  greater  extension  northwest  where  another  hill 
risea  seventy-five  feet  higher,  though  the  surface  intervening  does  not 
reveal  the  connection  with  the  quartzyte. 

This  higher  hill  proves  on  examination  to  consist  of  a  congeries  of 
pebbles  and  boulders  compacted  with  and  modified  by  a  rock  similar 
to  the  red  felsyte  first  described  here  (1195).     It  seems  to  have  been  a 
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conglomerate  with  a  matrix  of  the  same  material  as  the  red  rock. 
Indeed  the  hill  is  about  in  the  line  of  strike  from  1193,  bat  not  con- 
tinuous with  it — thongh  the  surface  generally  asceadii  from  it,  there 
being,  howeTer,  a  lOw  spot  between  covered  by  drift.  This  conglom- 
erate contains  pebbles  of  red  granulyte  (quartz  and  orthoclase),  but 
the  great  bulk  consists  of  the  rock  1199.  It  is  a  little  darker  colored, 
but  otherwise  this  rock  is  identical  with  No.  119o,  and  probably  ia 
order  of  stratification,  belongs  below  ]  195. 

[A  few  miles  east  from  this  place  a  large  boulder  of  coarse  conglom- 
erate was  seen  by  the  roadside.  It  was  red  externally,  and  dark  red 
within.  It  was  evidently  wholly  fragmental,  and  had  sedimentary 
bands  of  fine  materials  crossing  it.  But  it  also  embraced  red  granu- 
lyte  boulders,  six  inches  across,  as  well  as  some  of  as  great  a  size,  of 
greenstones.  It  is  to  be  supposed  it  was  from  the  unmodified  beds  of 
which  this  ontcrop  is  the  upheaved,  pressed,  heated,  and  metamor- 
phic  condition.] 

This  observation  near  Otter  Tail  postofBce  is  a  very  important  one. 
It  shows  the  transition  from  felsyte  to  quartzyte,  from  1195  to  1196, 
97  and  98,  all  in  the  same  formation.  It  seemj  to  be  conclusive  as  to 
the  origin  of  felsyte,  such  as  has  been  described  in  the  Minnesota 
reports.  It  is  similar  to  that  seen  in  "the  palisades"  last  year,  [15th 
report  p.  342]  except  that  it  is  more  quartzose  in  some  of  its  parts,  and  ■ 
is  generally  less  crystalliae,  and  much  Snergrained. 

As  to  the  relation  of  this  red-weathering,  felsitic  rock  to  the  great 

siliceous  quartzyte  described  at  various  points  in  the  Thessalon  valley 

below  Otter  Tail  lake,  there  is  little  hesitation  in  placing  it  below  it> 

The  same  kind  of  rock  was  seen,  later,  among  the  black  slatei  of  the 

region  where  it  could  only  occupy   a  stratigraphic  position  in  the 

slates,  or  of  a  modified  portion  of  them.     As  mentioned  below,  th» 

strike  of  this  quartzitic  felsyte,  generally  gray  and  less  changed,  ex. 

tends  several  miles  to  the  southeast  from  the  ridge  here  described, 

constituting  what  is  locally   known  as  "lithographic  stone,"  thus 

showing  a  long  belt,  with  a  nearly  uniform  dip  toward  the  southwest. 

How  far  the  ridge  may  continue  toward  the  northwest  is  unknown. 

by  a  line  of  faalt,  such  as  has  been  mentioned  and  mapped 

,  running  approximately  coincident  with  the  Thessalon  val- 

issing  near  this  place,  that  this  rock  can  he  brought  to  thi» 

lince  the  white  quartzyte  that  skirts  the  east  side  of  Otter 

dipping  persistently  toward  the  southwest  would  otherwise 

run  under  this  felsyte. 

the  southeast,  acrosi  a  valley,  from  the  hill  containing  tho 
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above  rocks,  (S,  70°  E.  from  them)  aboat  half  a  mile  distant,  aad  also 
IB  the  liae  of  extension  of  the  valley  of  Otter  Tail  lake,  is  another 
knob,  but  mach  lower,  of  rock  like  1195*  The  dip  here  seems  to  be 
about  yertical;  but  the  banded  structure  is  not  well  preserved, 
being  changed  rather  to  anincipientgneissie  and  interrupted  foliation. 

Toward  the  southeast  still  further,  on  higher  land,  areas  of  red  rock 
can  be  seen  showing  weathered  surface  exposures  evidently  in  the 
line  of  strike  from  1195. 

In  close  proximity  to  the  last  mentioned  felsyte  knob,  but  a  little 
toward  the  northeast  from  the  line  of  strike,  is  a  hill  of  gabbro,  rep- 
resented by  1200.  This  comes  within  about  ten  rods  of  observed 
contact  with  the  felayte,  the  intervening  space  being  covered  by  earth 
and  soil.  Toward  the  north  this  bluff  breaks  off  nearly  perpendicularly 
about  seventy-five  feet,  down  to  the  flood-plain  of  Thessalon  river. 
Ouly  the  upper  part  is  bare,  but  it  extends  unquestionably  about  forty 
rods  southeast  and  northwest,  and  perhaps  thirty  rods  northeast  and 
southwest.  It  is  a  curious  variation  in  the  geology  of  the  region,  but 
is  a  further  instance  of  parallelism  between  the  original  Huroniau 
ami  the  Animike  rocks  of  northeastern  Minnesota.  This  gabbro  ia 
on  the  land  of  Mr.  Day. 

About  a  third  of  a  mile  still  further  southeast,  on  land  of  Mr.  Day, 
in  the  bottomland  of  the  Thessalon,  is  an  outcrop  of  what  Mr.  Day 
regards  as  "  lithographic  stone."  This  rises  about  twelve  feet  above 
the  surrounding  land,  and  is  on  the  east  side  of  the  river.  It  runs 
from  eight  to  ten  rods  in  the  direction  of  strike,  and  subsides  below 
the  Soil.  It  dips  S.  50°  W.  (mag.)  and  27°  from  the  horizon.  It  is 
1201.  It  is  highly  siliceous  and  does  not  effervesce.  Some  of  it  is 
reddish  and  purplish,  but  by  far  the  greater  part  is  of  a  light  drab 
color,  Itisveryfine-grainedaod  very  hard.  Someof  it  is  well  supplied 
with  free  quartz  in  minute  grains  visible  under  a  magnifier,  and  some 
of  the  coarser  parts  are  crossed  by  strings  and  bands  of  chert  (1302). 
Thia  rock  is  like  some  seen  in  the  Animike,  particularly  some  of  the 
Ounflint  beds.  It  is  also  the  same  as  seen  at  "  the  dnmp,"  and  is 
nearly  in  the  line  of  strike  from  1198  and  1195.  It  may  be  considered 
the  same  rock. 

Rock  1203  (like  12O0),  an  eruptive  gabbro,  forma  a  low  ridge  in  the 
midst  of  higher  hills  of  red  qaartzyte,  in  the  N.  E.  ^  of  sec.  23,  Plum- 
mer,  a  mile  and  a  half  from  Otter  Tail  lake  northeastward;  appears 
in  the  N. — S.  road. 

At  one  mile  south  of  Murray's  Corners,  S.  E.  cor.  of  sec.  2,  Plum- 
mer,  is  another  exposure  of  red  felsyte,  an  area  of  it  running  northwest 
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from  near  the  north  and  south  road,  and  risinj;  high  in  the  hill,  rep' 
resented  by  1204.  This  is  about  five  miles  nearly  nwth  from  the  fel- 
syte  ridge  described  near  Otter  Tail  P.  O.,  and  may  be  supposed  to  be 
the  same  stratum  bronghb  to  the  surface  again  on  the  north  side  of  the 
great  fault.  Some  of  this  takes  a  closely  sub-crystalline  form  (1205); 
indeed  much  of  it  has  this  character.  There  ia  no  constant  dip,  but 
in  some  places  an  indistinct  banding  is  seen  which  shows  an  inclina- 
tion about  '50°  from  the  horizon,  N.  10°  £.  (mag.);  but  this  must  be 
only  a  local  irregularity.  Indeed  the  rock  here  is  so  much  changed  that 
all  its  original  bedding  is  lost.  Rocks  1207  and  1208  are  also  obtained 
from  this  ridge  of  felsyte,  but  they  are  sub-crystalline,  and  only  red 
superficially,  the  rock  1308  being  gray  and  apparently  a  fine-grained 
quartz  dioryte.  This  recalls  some  such  changes  seen  in  the  bloffo  of 
the  Animike  in  Minnesota,  particularly  that  examined  on  the  south 
shore  of  Loon  lake. 

This  felsyte  ridge  has  an  interesting  and  instructive  relation  to 
another  ridge  of  a  different  kind  which  runa  northwestward,  parallel 
to  it,  situated  across  a  little  valley  about  twelve  rods  to  the  south- 
west. This  ridge,  which' is  a  characteristic  bluff  of  characteristic 
Animike  slates,  dips  46°  S.  80°  W.  (mag.),  and  rises  above  the  little 
intervening  valley  from  fifty  to  seventy-five  feet.  It  runs  nearly  ib 
the  direction  of  strike  of  the  rock  of  which  it  is  composed.  Its  high- 
est  portion  is  toward  the  northwestward.  There  is  nothing  in  this 
ridge  but  very  fine-grained  gray  rock  which  is  nearly  black  on  frac- 
tured surfaces.  It  frequently  has  a  rusted  weather-scale  about  a 
quarter  of  an  inch  thick.  It  is  minutely  granular,  almost  aphanitic. 
It  is  thin-bedded  but  hardly  slaty,  evidently  of  sedimentary  origin. 
On  the  weathered  anrface  it  is  harsh,  as  if  a  fine  net-work  or  frame  of 
amorphous  silica  consituted  the  base  of  the  whole.  It  breaks  with  a 
flinty  aub-conchoidal  surface  of  fracture.  It  is  closely  related  to,  if 
not  identical  with,  the  rock  seen  at  the  roadside  (1194)  and  belongs  to 
the  same  formation  as  the  rock  at  "the  dump"  and  the  "lithographic 
stone"  of  Mr.  Day,  but  probably  its  Btratigraphic  place  is  above  the 
"lithogi'nphic  stone."  It  here  rises  into  extensive  ranges  of  hills,  and 
forms  the  rock  of  the  country. 

Murray's  hill  is  at  Murray's  Corners,  but  a  short  distance  east,  and 
on  the  north  of  the  road — 8.  W.  i  sec.  36,  CofSn,  This  hill  rises 
about  two  hundred  feet  above  the  highway.  It  ia  rough  and  basalti- 
fied  outwardly.  The  sedimentation  dips  78°  toward  the  3.  20°  W. 
(mag.),  thus  throwing  the  beds  far  below  those  seen  in  1206.  If  there 
be  no  irregularity  the  felsyte  Ko.  1204  lies  between  them.    Here  the 
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"black  slate"  is  a  granit^-coiigloDierate,  i.  e.  it  contains  numerous 
boalders  of  red  granite.  The  boulders  are  almostVbolly  of  red  gran- 
ite, and  the  rock  is  but  scantily  slaty  in  the  direction  of  the  sedimen- 
tation. Close  jointage  sometimes  produces  an  appearance  of  sUtiness. 
Neither  has  it  any  slaty  cleuTage.  On  the  top  of  the  hill  some  thin 
veins  of  whitd  quartz  stand  above  the  surface.  The  general  weathered 
aspect  is  slightly  greenish,  but  the  color  within  is  dark -green  to  gray. 
This  is  mapped  by  Logan  as  the  "upper  slate  couglomerate. "  The 
rock  is  shown  by  1209.-  This  rock  appears  like  the  Ogishke  conglom- 
erate of  Minnesota.  Its  bonlden,  however,  do  not,  here,  embrace 
any  of  greenstone.  At  the  foot  of  Murray's  hill,  on  the  irest  side,  is 
a  dike,  represonted  by  1210. 

At  half  a  mile  south  from  Murray's  Corners,  on  land  of  Hugh 
Matheson,  is  a  show  of  hemaljjte  in  a  reddish  sort  of  quartzyte — 1211. 
It  runs  in  strings  and  thin  veinings,  mingled  with  quartz  and  some 
calcite.  The  quartzyte  is  fine-grained,  and  seems  to  form  a  large  bed, 
perhaps  fifty  feet  thick.  It  cannot  all  be  seen.  It  is  brecciated,  and 
these  minerals  are  in  the  cemented  fractures.  There  was  here  an  accum- 
ulation of  Iron  in  crystals,  as  well  as  of  quartz.  This  rock  is  like 
acme  of  the  brecciated  Animike  of  Minnesota.  It  is  a  very  fine- 
grained quartzyte,  slightly  reddish. 

At  Biddlebank  P.  0.,  which  is  a  mile  and  a  quarter  southwest  from 
Otter  Tail  P.  0.  on  the  road  to  "  the  Bruce,"  is  an  exposure,  or  auc- 
csssion  of  low  exposures,  of  elate  conglomerate  similar  to  that  of 
Mnrray's  hill  (1212).  This  is  rather  fine-grained,  greatly  brecciated 
and  cemented  again  with  hematite  (in  black  scales  unless  crushed), 
and  shows  frequent  changes  of  dip,  and  frequent  short  faults.  The 
pebbles  are  principally  of  red  and  gray  granite,  gneiss  and  allied  rocks, 
but  there  are  a  few  of  red  jasper.  There  are  in  it  gray  quartzyte  beds 
ten  to  twenty  inches  thick,  which  weather  much  lighter  colored  from 
having  feldspathic  grains.  This  quartzyte  is  1213.  1214  represents 
pebbles  from  this  slate.  Some  are  of  gneinsic  crystalline  rock;  some 
look  as  if  they  were  from  older  graywackes  but  contain  feldspar  por- 
phyritically  disseminated,  and  are  schistose;  some  are  of  jasper,  but 
the  most  are  of  reddish  coarse  granite. 

In  traveling  from  Riddlebank  to  Thessalon  the  road  goes  near  Bruce 
mines  (1  m.  N.  "E.  from  "  the  Bruce  ").  At  the  point  where  the  road 
comes  nearest  and  tnrns  easterly,  a  slate  conglomerate  like  the  last  is 
found  in  some  low  exposures.  It  is  probably  what  Logan  styled  and 
mapped  "lower  slate  conglomerate,"  but  it  seems  undistinguishable 
from  thn  upper.    It  contains  here  large  red-jasper  pebbles. 
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Eastwardly  from  this  place,  along  the  road  leading  to  Thessaloa  are 
seen  low  flat  areaa  of  the  same  coaglomerate,  dipping  at  a  high  angle 
toward  the  lake;  and  at  one  place  a  rock  It£e  that  at  Brace  Mines  ap- 
pears by  the  side  of  the  road,  distant  aboat  three  and  a  half  miles 
from  "the  Bruce."  But  it  is  evident  that  the  eruptive  rock  which 
seems  to  be  the  preyailing  one  at  the  mines,  contaiaing  the  vein  mined 
for  copper,  is  not  very  extensive  in  geographic  area  toward  the  north- 
eaat,  for  this  road  runs  within  a  mile,  or  less,  of  the  take  shore,  and 
passes  through  a  fine  tract  of  farming  land. 

At  Blind  River,  which  is  a  stopping  place  for  steamboats,  the  river 
which  gives  name  to  the  village  has  a  double  debouchure  into  lake 
Hnron,  the  principal  one  being  the  more  easterly  and  affording  water- 
power  for  a  saw-mill.  There  is  abandant  exposure  here  of  the  erup- 
tive basic  diabase  or  "dioryte"  seen  farther  west,  though  somewhat 
coarser  grained  than  at  Thessalon  (1174).  Here  it  has  occasional 
specks  of  red  feldspar  disseminated.  It  is  dark-colored,  rough,  though 
glaciated,  spreading  generally  in  low  knobs  that  rise  from  ten  to 
twenty  feet  above  the  lake.  On  the  east  side  of  the  mill  are  quartz- 
ytes  dipping  S.  10°  £.  (mag.)  about  18°  from  the  horizon.  One  bed 
of  quartzyte,  part  of  which  is  certainly  in  the  form  of  a  chemical 
vein,  is  about  ten  feet  wide.  It  is  followed  on  the  south  by  dioryte, 
about  forty  feet,  when  quartzyte  returns,  varying  from  dark  to  pale 
red,  but  mainly  gray,  and  continues  to  the  lake  shore — about  fifty- 
five  feet.  On  the  north  of  the  first  mentioned  bed  of  quartzyte  the 
dioryte  extends  indefinitely.  This  qnartzyte  seems  indistinguishable 
from  some  of  that  seen  at  Thessalon ;  but  in  general  it  is  liner-grained 
and  more  vitrified,  approaching,  in  a  degree,  the  texture  and  color  of 
the  so-called  "chalcedonic  silica"  of  the  iron-bearing  rocks  at  Ver- 
milion lake  in  northern  Minnesota.  The  line  of  contact  between 
the  quartzyte  bed  here  described,  and  the  greenstone  on  either  side  is 
not  straight,  nor  parallel  with  the  strike  of  the  quartzyte,  but  off-seta 
right  and  left,  like  a  fracture-plane  rather  than  a  plane  of  sedimentary 
saperposition  or  of  igneous  overflow;  but  in  the  main  it  coincides  with 
the  strike  of  the  quartzyte. 

A  little  further  north,  at  the  recent  cuts  made  by  the  Canadian 
Pacific  railway,  the  relations  of  these  two  rocks  are  evident.  There 
is  a  continnons  rock  exposure  from  the  lake  to  the  railroad,  and  the 
cut  shows  the  relations  expressed  by  the  subjoined  diagram — figure  i, 
which  is  a  view  of  the  north  side. 
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SiplanaUon  of  Figure  t. 

2.  Dioryte,  showing  coum  flowkge-beddlng  oft- 
en  leen  ia  oretflow  sheets  of  eruptive  rock,  and 
pftrticukrly  in  tbe  great  gabbro  sheet  of  Minnesota. 

3.  QuartEyte,  pinkish,  vlth  detached  mssses  on 
the  right  indicating  tbe  direction  of  flow  of  the 
molten  rock.  These  detached  masses  are  pink 
vhen  large,  but  some  of  them  are  greenish,  at  leMt 
Bupeiflclally,  with  chlorite,  but  gray  within.  There 
Is  some  difficulty  In  distinguishing  them  all  from 
the  enclosing  Igneous  rock,  since  they  come  to  look 
like  tbe  fine-grained  contact  parts  of  it. 

3.  Basaltic  columns  developed  in  the  upper  part 
of  the  Igneous  rock  from  the  cooling  in  contact 
with  quartsyte. 

4.  Dioryte  not  baaallic. 
G.    Quarlzyte. 
6.    Quartz  vein. 

This  ridge  of  quartzyte  rieea  toward  tbe 
Boathvest  so  as  to  coalesce  with  a  general 
quartzjte  area.  The  superficial  area  of  tbe 
dioryte  rnnning  to  a  point  between  then). 

Tbe  quartzyte  has  patches  of  chloritic 
shaly  quartzyte,  some  of  it  with  less  fine 
quartz.  This  is  visible  on  the  face  of  tbe 
perpendicular  cut.  The  southwestward  dip 
is  exhibited  plainly,  but  the  contact  of  tbe 
two  rocks,  when  sketched,  ta  a  straight 
plane,  perpendicular  to  the  horizon,  risible 
specially  on  the  south  side  of  the  cut,  and 
continnons  to  the  north  side,  where  it  is 
perpendicular  orslopes  a  little  to  the  north- 
west. Fortunately  the  conjunction  of  the 
railroad  grade  with  this  contact  is  so  near 
tbe  top  of  the  ground  that  there  is  visible  a 
continnons  mass  of  the  dioryte,  spread  over  the  surface  of  the  quartz- 
yte and  extending  again  below  the  level  of  the  grade  and  continuing 
till  the  quartzyte  rises  and  spreads  out  eastwardly  without  interrop- 
■tion.  There  could  be  no  more  conclusive  demonstration  of  the  erup- 
tive and  later  origin  of  the  greenstone.  Rocb  1175-1179  illustrate 
the  foregoing  description. 

The  same  fine-grained  gray  quartzyte,  varying  to  pinkish  and  dip- 
ping toward  the  lake  at  an  angle  of  80°  from  the  horizon,  is  seen  to 
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constitate  the  long  point  that  projects  from  the  mainliad  sontheast- 
wardly  from  the  weataide  of  the  weaterl;  detta-arm  of  the  river.  It 
strikes  W.  10°  8.  (mag.).  It  is  in  thin  beds,  and  though  the  grain 
and  color  is  much  like  that  already  described  at  Blind  rirer,  it  i» 
strikingly  nnlike  that  seen  at  Thessalon,  Indeed  its  physical  character 
seems  to  ally  it  with  the  slate  formation  and  the  rock  immediately 
overlying  the  felsyte  at  Otter  Tail  P.  0.  rather  than  with  the  great 
conglomero-quartzyte  described  at  Thessalon.  Compare  rocks  1197 
and  lldS.  The  point  is  crossed  hy  a  diabase  dike  (1181)  forty-eight 
feet  wide,  which  runs  about  in  the  direction  of  the  strike;  and  by 
another  about  parallel  near  the  lake  shore  a  little  further  south. 

Miasetstmgui  river.  Toward  Misaaaaugui  river,  from  Blind  river, 
along  the  new  grade  of  the  Canadian  Pacific  R.  R.,  the  first  outcrop 
ie  about  a  mile  and  a  quarter  from  Blind  river.  It  consists  of  glaci- 
ated domes  of  diabase,  riaing  on  the  south  side  of  the  grade.  But  a 
abort  distance  further  west,  on  the  same  side  of  the  grade,  can  be 
seen  other  similar  domes,  but  on  the  north  side  of  one  of  them  is  a 
lenticular  area  of  pinkish  quartzyte,  the  greatest  length  being  about 
east  and  west  in  the  direction  of  the  strike.  Toward  the  east  it  is 
enveloped  entirely  by  diabase,  and  toward  the  west  it  is  hid  partly  by 
diabase  and  partly  runs  under  the  soil.  The  northern  contact  plane 
is  nearly  perpendicular. 

The  next  visible  rock  is  at  the  west  delta-arm  of  Blind  river,  where 
the  new  railroad  crosses  it.  It  is  quartzyte,  but  has  some  dioryte 
associated  with  it.  The  dip  is  confused,  hut  at  one  place  it  was  seen 
to  be  distinctly  toward  the  N.  N.  W.,  the  reverse  of  that  along  the 
lake  shore.     Bat  this  is  likely  to  be  only  a  local  irregularity. 

At  about  three  quarters  of  a  mile  east  of  the  Missasaugai  river  is  a 
low  cut  in  the  quartzyte,  and  some  of  it  is  light  greenish,  or  pea- 
green,  shown  by  1188. 

At  the  railroad  cut  at  the  Miasasaugai,  east  aide  of  tbe  river,  the 
igneous  rock  is  exposed.  It  shows  a  rude  flowage-atruoture  dipping 
N,  W.,  and  it  embraces  red  felsitic  portions,  of  irregular  shape  and 
position.  These  are  very  conspicuous,  and  very  interesting  because 
they  illustrate  again  the  aame  manner  of  origin  of  felsyte  as  has  been 
mentioned.  These  pieces  (1183)  can  be  accounted  for  by  supposing 
them  to  have  been  loosened  fragments  from  the  country  quartzyte 
enclosed  in  the  molten  rock  at  the  time  of  the  eruption,  and  in  that 
way  fused  and  welded  to  the  diabase.  These  isolated  red  felayte  pieces 
have  considerable  free  quartz,  but  it  cannot  easily  be  ascertained 
.  whether  the  grains  have  a  crystalline  form.    The  balk  of  it  is  aphan- 
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itjc,  opaqoe  and  reddiah,  and  the  silica  seems  to  have  been  feebly  dis- 
seminated in  the  felsitic  Kroandmass,  cbemically  losing  its  identity  in 
whole  or  in  part. 

Different  conditions  and  stages  of  this  interesting  combination  are 
here  Tisible.  One  is  that  of  the  quartzyte,  in  association  with  the 
diabase  becoming  affected  by  heat,  some  of  it  becoming  infused  with 
what  now  appears  like  a  green  chloritic  matter,  the  qaartz  losing 
some  of  its  distinctness — 1184.  Another  is  of  the  same  character, 
bet  darker— 1185.  Still  further,  and  the  change  derelopes  an  ortho- 
elastic  tendency — 118)!.  Again,  without  being  colored  by  the  int^r- 
penetration  of  any  of  the  basic  elements,  the  changed  quartzyte 
becomes  dense  and  Gbronsly  banaltified,  appearing,  structurally,  .like 
the  basaltic  red  felsyte  of  the  "great  palisades"  on  the  north  shore  of 
lake  Superior — 11S7.  The  last  step  in  the  mingling  of  the  two  rocks 
is  seen  in  the  formation  of  an  orthoclase  dioryte,  or  orthoclaae  gabbro, 
wherpia  the  silica  of  the  quartzyte,  fused  in  the  mass  of  igneous  mat- 
ter, apparently  harini;  sought  as  an  acid  the  strongest  alkaline  base 
(potash),  has  combined  so  as  to  make  a  dioritic  rock  that  is  speckled 
with  red  orthocUse  crystals — 1168  and  1189.  These  stages  are  all 
visible  within  a  small  space  at  the  railroad  cut  at  the  east  side  of  the 
Misaasaugai.  When  opportunity  occurs  a  special  study  and  presen- 
tation of  these  varieties  of  rock  and  their  paragenesis,  in  connection 
with  other  similar  facts  that  have  accamulated  during  the  past  ten 
years,  going  to  show  the  origin  of  felsyte  from  sedimentary  rock,  and 
not  from  a  deep  ernptive  source,  wilt  be  made  in  some  of  the  publica- 
tions of  the  survey. 

At  the  mouth  of  the  Uissasangui,  on  the  west  side,  a  dome  of  dioryte 
rises  from  the  water's  edge  having  the  character  of  IISO,  and  on  its 
southerly  margin  has  an  abrupt  contact  on  a  fine-grained,  gray,  almost 
flinty  qnartzyte  which  dips  sonth  at  an  angle  of  about  80°  (1191). 
This  dioryte  haa  a  different  aspect  and  apparently  a  different  composi- 
tion from  any  rock  seen  in  the  area  of  the  original  Huronian.  Its 
association  is  somewhat  different  also.  The  fine-grained  quartzyte 
with  which  it  forms  an  abrupt  contact,  while  probably  a  part  of  the 
qnartzyte  series  seen  at  Blind  river,  which  also  extends  along  the 
shore  betireen  Blind  river  and  the  mouth  of  the  Missasaagai  is  darker 
colored,  and  much  finer  than  the  great  Thessalon  quartzyte  and  evi- 
dently occupies  a  lower  stratigraphic  place  in  the  Huronian.  Its 
granular  stmctare  is  compacted,  and  cemented  closely  by  secondary 
silica.  Its  coloring  material  gives  it  a  suggestive  alliance  with  the 
dioryte,  and,  owing  to  the  greater  metamorphism  to  which  it  has  been 
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«abjected  leads  to  the  pouibility  that  the  adjoining  dioryte  ia  itself 
only  a  modifiedconditionof  some  part  of  the  great  slate  formation,  the 
transition  being  similar  to  such  as  have  been  noted  in  the  Animikein 
northern  Minnesota  at  various  places. 

On  the  east  side  of  the  Missasaugui,  at  its  mouth,  is  a  beantiful  ex- 
panse of  this  quartzyte,  making  the  outer  breakwater  of  the  lake  shore 
and  enclosing  a  little  bay  where  the  river  enters.  The  strike  is  per* 
sistent  here  and  conspicuous,  W.  5°  N.  (mag.)i  and  the  dip  about  75", 
toward  the  lake.  False  bedding  and  slaty  characters  coincident  with 
the  stratification,  are  featurra  that  appear  in  some  of  the  layers.  No. 
1192  represents  one  of  the  greenish  weathering,  more  slaty  parts  of 
thifl  quartzyte.  This  quartzyte  is  cut  by  a  greenstone  dyke  running 
S.  66°  W.  (mag.),  showing  non-conformable  relations  with  theatrike, 
and  hence  non -inter- bedding.     This  dike  is  about  forty  feet  wide. 

Between  Missasaugui  and  Blind  rivers  an  inspection  of  the  shore 
in  a  row-boat  revealed  nothing  except  the  quartzyte  1191,  with  an 
occasional  dike  or  overflow-area  of  some  greenstone  eruptive.  The  dip 
of  the  quartzyte  is  regularly  from  75°  to  80°  into  the  lake,  and  the  im- 
mediate coast-line  is  for  nine-tenths  of  the  distance  composed  of  it.-  The 
^eenstone  dikes  hare  a'direction  about  W.  20° — 30°  S.(mag.).  They 
are  represented  by  rock  1181,  from  the  point  off  the  mouth  of  Blind 
river. 

CONCLUSIOITS    RESPECTING  THE  OSIOINAL  HUBONIAN. 

This  examination  of  the  original  Huroniao,  of  which  tho  foregoing 
is  a  brief  account,  leads  to  some  important  results  which  have  a  direct 
bearing  on  the  classification  of  the  rocks  of  Minnesota,  and  of  the 
northwest. 

In  general,  the  stratigrapbic  grouping  of  the  parts  above  noted,  is 
About  as  indicated  by  Logan  in  the  report  and  atlas  of  1863,  except 
that  the  "green  chloritic  slates,"  so-called,  are  not  at  all  included  in 
the  terrane  as  constituent  parts  of  the  stratigraphy.  They  are  a  part 
of  the  eruptive  basic  rocks  of  the  region,  and  very  doubtfully  ever  be- 
come slaty— indeed  they  never  exhibit  the  sl&tiness  of  roofing  slates, 
find  only  rarely  have  that  interrupted,  wavy,  thin  bedding  which  ap- 
pears on  the  weathering  of  a  once  molten  mass  indicative  of  an  inter- 
nal fluidal  structure.  Their  macroscopic  mineral  characters  also  ally 
them  closely  with  the  greenstones.  These  slaty  characters  moreover 
are  found  only  in  the  midst  of  areas  of  undoubted  eruptive  greenstone. 
Not  only  is  this  "chloritic  slate,"  but  all  the  "greenstones"  are 
«xclnded  from  the  Huronian.     They  are  regarded  by  Logan  as  acci- 
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dental  featarea,  except  so  far  as  they  are  named,  and  colored  as- 
"green  chloritic  slates,"  Ta  his  map,  and  inhis  table  of  stratigraphic 
part)  of  tbe  Hnroniaa  (map  of  1865),  there  is  absolutely  no  other  ref- 
erence to  the  vast  outflows  of  greenstone  that  cover  many  square 
miles  in  the  Tfaessalon  Talley,  and  that  constitute  hill-ranges  as  con- 
ppicnoas  aa  those  of  any  rock  in  the  region.*  The  limestones  also  are- 
qaite  snbordinate  parts,  belonging  in  the  slate  number  of  the  Huron- 
iao.  They  aresiliceoQsandcherty  in  Bomecaaes,andTeryfine-grained, 
A  limestone  which  is  more  like  a  gray  crystalline  marble  appears  a 
little  northwest  of  the  old  Wellington  mines,  belonging  in  the  "  low- 
er elate  conglomerate,"  of  Logan,  bat  time  was  not  afforded  to  exam- 
iae  into  its  stratigraphic  relations. 

It  thus  appears  that  the  original  Haronian  can  be  divided  into  three 
grand  divisions,  viz, : 

1.     Bed  and  white quartzyte,  granular  and  eometimes  couglomeritic. 

3.     Slates  and  gray  quartzyte,  sometimes  conglomeritic. 

8.    Very  fine-graiued  white  or  gray  quartayte. 

No.  1  orerlies  No.  2.  No.  1  includes  the  parts  31,  3i,  8b,  3g,  of 
Logan's  tabnlar  statement  accompanying  his  map  of  the  region,  of 
1665.  No.  2  inclades  3f,  3e,  3d,  of  the  same  table.  No.  3  includes 
3a  and  probably  3c.  No  observation  was  made  that  fixed  without 
doubt  the  positions  of  his  parts  3k  and  3c,  but  from  what  was  seen  it 
is  inferred  as  probable  that  his  3k  belongs  in  No.  2  and  bis  3c  in 
No.  3. 

It  seems  necessarj-  to  recognize  the  fault  which  Logan  represents 
muning  on  his  map  northwestwardly  up  the  Tbessalou  valley,  by 
which  the  lower  rocks  are  suddenly  brought  to  the  surface  and  made 
to  appear,  according  to  the  prevailing  dip,  to  lie  over  the  upper. 

No.  1,  above,  is  divisible  into  at  least  two  subordinate  parts,  but  ib 
is  not  supposed  that  the  character  on  which  these  are  based — that  or 
color — will  he  found  sufficiently  constant  to  warrant  the  extension  of 
this  division  beyond  the  limits  of  the  original  Hnronian  area,  though 
other  distinctions  may  be  discovered  which  will  permanently  charac- 
terize these  members  over  a  broader  area.  1. — Utter  Tail  quartzyte. 
2.— Thessalon  quartzyte.  The  highest  member  of  the  Huroniaa  is 
the  Otter  Tail  quartzyte. .  It  is  nearly  white,  but  in  limited  areas  it  is- 
both  conglomeritic  and  pinkish.  It  also  is  greenish  sometimes.  Its 
greatest  and  characteristic  ezposnre  ia  in  the  hills  along  the  east  side- 

*ni«m«p  it  aim  IncorrMt  la  other  mpecti.  UnprMwU  (tag  LannDtUn  ■■  occapjlug  (bo  labs 
•)iim tor  Mn*  toIlM  Mtba  moatbor  tbe  HIi»uagD[  ani  the  Blind  niei,  wbanthaonlr  rocka  ara- 
1>arti7U  *i.d  (nniloiia. 
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of  Otter  Tail  lake,  and  at  the  southeastern  extremity  of  that  lake. 
Its  thickness  ia  several  thousand  feet,  but  there  was  not  time  to  ascer- 
tain it  carefully.  The  underlying  quartzyte  is  red  or  reddish,  occa- 
sionally  conglomeritic,  and  perhaps  prevailingly  somewhat  finer- 
drained  than  the  last.  It  is  that  member  vrhich  would  most  probably 
afford  catlinite,  and  perhaps  the  fossils  of  the  catliuite  in  Minnesota,  if 
similar  clay  beds  could  be  discovered  in  it.  The  chief  outcrop  of  this 
quartzyte  which  was  examined  occurs  in  the  Thessalon  valley  forming 
A  ridge  running  nearly  east  and  west  and  rising  to  the  hisht  of  150 
feet  above  the  adjoining  low  land  on  the  south.  This  ridge  is  on  tlie 
north  side  of  the  Thessalon  and  its  composition  is  represented  by  rock 
1171.  The  thickness  of  the  strata  here  is  also  several  thousand  feet, 
but  no  exact  measurement  was  attempted. 

The  subordinate  parts  of  the  other  principal  members  are  as  follows : 
3  —Black  slate,  identical  in  all  characters  with  the  slaty  beds  of  the 
Animike  in  nortbeustem  Minnesota;  Biliceoua,  carbonaecous,  slaty  in 
the  direction  of  and  incident  to  the  sedimentation.  This  is  supposed 
to  embrace  the  limestone  layer  which  appears  near  "the  Bruce." 
This  sometimes  varies  to  a  somewhat  harsher  grayish  feldspathic 
quartzyte.  It  appears  about  two  miles  south  from  Murray's  corners, 
north  from  Otter  Tail  lake,  and  there  constitutes  a  series  of  ridges 
and  hills  that  give  the  country  a  very  rough  contour.  It  contains,  in 
some  of  its  more  qaartzose  strata,  considerable  quantities,  of  hard 
black  micaceous  hematite  distributed,  along  with  amethystine  quartz, 
in  veins  which  have  recuuieHted  the  fragments  after  the  strata  have 
been  brecciated. -4. — "Lithographic  stone."  This  is  found  in  the 
bottom-land  of  the  Thessalon  river  a  short  distance  below  Otter  Tail 
lake,  on  the  south  side  of  the  great  fault.  It  strikes  from  there  north, 
westwardly  and  appears,  in  a  somewhat  more  granular  and  siliceous 
phase,  on  the  south  side  of  the  red  felsyte  hill  near  Otter  Tail  P.  0. 
This  is  only  a  modification  of  the  slates  of  No  3,  by  the  increase  of 
calcareous  sediment,  and  the  greater  fineness  of  the  siliceous.  5  — Ued 
felsyte.  This  is  found  forming  a  ridge  that  rises  about  200  feet,  near 
the  village  of  Otter  Tail.  It  appears  again,  on  the  north  side  of  the 
fault,  about  two  miles  south  nf  Murray's  corners,  and  again  at  "the 
dump,"  where  it  is  represented  in  figure  4.  It  is  roughly  stratified, 
and  is  plainly  only  a  modification  of  some  of  the  beds  of  the  forma- 
tion. It  is  probably  not  a  continuous  layer.  6.— The  Missasaugui 
quartzyte.  This  differs  from  the  great  quartzyte  forming  the  summit 
of  the  Huronian  in  being  always  gray  or  white,  very  fine-grained,  and 
dense.     It  seems  to  fade  gradually  into  the  more  siliceous  portions  of 
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the  slates  and  to  become,  in  some  places,  interbedded  witb  slates.  Its 
tbickaees  is  probably  not  less  tban  1000  feet.  7. — Slate  conglomerate, 
sden  at  Murray's  bill,  near  Mnrray's  corners.  Tbis  is  one  of  the  prin- 
cipal members  of  the  Haronian.  It  ie  repeated  in  Minnesota  in  tbe 
Ogishkfl  conglomerate.*    Its  thickness  is  probably  at  least  6,000  feet. 

These  are  the  principal  masses,  and  they  exhibit  the  principal 
aspects  of  the  sedimentary  rocks  of  theoriginal  Haronian.  The  order 
in  which  they  are  named  above,  while  agreeing  mainly  with  that 
given  by  Logan,  cannot  be  considered  established  certainly  by  the 
observations  we  were  able  to  make.  One  of  the  most  important 
points  to  J>e  noticed  in  this  is  the  evidence  of  two  great  quartzytes, 
having  many  common  features,  bat  separated  by  a  great  body  of 
slate  and  perhaps  slate  conglomerate. 

These  rocks  are  not  crystalline,  but  fragmental,  and  show,  except 
where  they  have  been  modified  locally  by  contact  with  eruptive  rock, 
every  character  that  is  known  to  indicate  sedimentary  origin.  There 
Hre  no  mica  schists,  no  sericitic  schists,  no  hornblendic  schists,  no 
typical  graywackes,  though  the  dark  slates  sometimes  become  coarser- 
grained  and  approach  the  well-known  wackenitic  ensemble,  no  gneiss 
or  gaeissic  rock  except  what  is  very  limited  in  amount  and  is  directly 
referable  to  contact  with  greenstone. 

Among  the  greenstones  it  is  not  designed  here  to  include  the  dioryte 
seen  at  the  mouth  of  the  Missasaugui.  There  are  reasons  which  it 
u  not  necessary  to  mention  at  this  place,  that  induce  the  writer  to 
entertain  a  strong  doubt  as  to  the  eruptive  mature  not  only  of  this 
dioryte  but  of  all  the  quartz-diorytes  that  are  associated  with  these 
slates  und  quartzytes  in  northeastern  Minnesota. I  A.11  the  facts  that 
have  been  observed  by  the  Minnesota  survey  conspire  to  show  they 
are  derived  from  metomorphism  of  some  of  the  sedimentary  rocks  of 
the  gruup,  although  the  preponderance  of  opinion  of  microscopic 
lithologists  is  to  consider  them  of  original  eruptive  origin. 

The  Minnesota  parallels  of  these  rocks  have  been  indicated  already  in 
giving  the  local  descriptions,  but  a  brief  repetition  will  not  be  out  of 
place.     It  may  be  included  in  the  following  tabular  statement: 

•S«  ita*  IHb  Annaul  Btport 

<Coiiipii«  lbs  d*MMip[lon  of  (he  qnirli-illorfte  3l  ljlttLe^iilll,OD  Ihs  Ulululpp!,  ti;  SCreng  and 
£laoa;  lltb  Bonmil  repon,  pp.  3*  aod  74. 
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Origtnai  Hutonian.  Jttnnuota  tgaivalmtt. 

Otter  Tail  qnartzTte.  [  Pew4blc  qnartzjte  (t) 

}  New  Ulm,  Pokegama  and  WauBwaugo- 
TLeasalon  quartzyte.  (     niog  quartzytea. 

Black  slate.  Animike  black  ilate. 

"  Lithognpbic   atone"   and   flae  gray 

quartzyte.  Not  kuawn. 

Red  felsflB.  Felgjtsa  at  Duluth  and  prabablj  thfr 

Qreat  Palisades. 
Hissaaaugui  quartzjte.  Not  koowo. 

t^lale  conglomerate.  Ogishke  conglomerate. 

There  is  some  reason  to  infer  that  there  is  an  unconformit;  between 
the  Thessalon  quartzyte  and  the  Black  slate.  This  evidence  conaists 
in  the  existence  of  cherty  and  qaartzyte  pebbles  in  the  quartzyte 
which  aeem  to  have  been  derived  from  the  Black  slate  strata.  The 
same  kind  of  evidence,  the  existence  of  granite  boulders  in  the  slate 
conglomerate,  indicates  another  unconformity  betvreen  it  and  the 
granites  of  the  region  that  lie  to  tbe.eost  and  northeast  of  the  Thessa- 
lon river;  but  in  the  latter  case  the  evidence  is  conclusive,  and  in  the- 
former  it  is  but  inconsiderable. 

THE  IBOK-BBARTKQ  BOCEB  AT  UABQUBTTE,   UICHIGAN. 

At  Negaunee. '  Some  observations  were  made  at  the  new  mines 
situated  about  two  miles  east  of  Xegaunee.  There  is  a  singular  irreg- 
ularity in  the  rocks  of  the  region  seen  in  this  vicinity.  The  Iron 
Cliffs  and  the  Sam  Mitchell  mines  are  troubled  by  a  sudden  inthrust 
of  the  north  wall,  by  which  the  body  of  iron  ore  is  entirely  cut  off  at 
an  angle  which,  in  the  latter  niiue  differs  from  horizontality  but 
fifteen  degrees,  sloping  downward  toward  the  south.  The  strata  car- 
rying the  ore  dip  northward  from  65°  to  80°,  and  this  inthrust,  there- 
fore, which  consists  of  a  great  quartzyte  of  unknown  thickuess,  cuts 
the  strata  off  nearly  at  a  right  angle.  lu  the  Iron  OlifTs  mine  the 
superintendent  followed  the  upper  surface  of  this  quart^te,  which 
here  descends  much  more  rapidly  than  in  the  Sam  Mitchell,  downward 
in  a  shaft  to  the  depth  of  about  seventy  feet,  following  a  two-foot 
layer  of  soft  greenstone,  hoping  to  get  below  the  troublesome  quartz- 
yte, and  then  by  drifting  southward  to  find  the  ore  again.  But  at 
about  seventy  feet  he  was  intercepted  by  another  quartzyte  which 
seemed  to  be  one  of  the  beds  of  the  iron-bearing  rock,  which,  dipping 
northward  at  the  same  angle  as  the  ore,  abuts  upon  the  intruding 

•In  putlDglromtlwiTu  or  Ihs  arlslD>l  HDronlDn  lo  UarqoatU  oppoTtDDltr  wiaifloidsd  to  note 
tbe  dip  of  tb*  giDdgtoiiB  caoilng  tM  ripldi  ■!  lbs  oatlel  or  lake  8np«rior.  It  t[u  runod  to  b»  about 
]0»  trom  lb*  borUoa,  10"  uatb  oT  wait,  micnellc. 
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<iuartzy  to  bo  as  to  leave  but  a  space  abont  two  feet  wide  between  them. 
This  apace  was  occupied  by  the  soft  greenstone  he  was  shafting  in, 
and,  thoagh  it  changed  its  direction  bo  as  to  become  perpendicular  he 
followed  downward  between  the  quartzy tes  to  one  hundred  and  fifteen 
feet  withont  change,  and  was  there  at  work  at  the  time  of  this  risit. 
The  next  mine  toward  the  west  is  the  Buffalo,  in  which  no  such 
trouble  has  been  experienced,  the  formation  dipping  regularly  toward 
the  north,  or  north  northwest,  at  a  high  angle. 

This  troublesome  quartyzte  is  represented  by  Nos.  1141,  and  1258, 
the  latter  however  from  the  south  side  of  the  shaft  at  the  depth  of 
flbont  115  feet.  They  are  identically  the  same  gray  quartzyte,  rather 
finer  grained  than  the  great  overlying  quartzyte  of  the  original  Huron* 
isQ,  and  more  or  less  mingled  with  a  green  matrix,  a  siliceous  gray- 
tracke.  The  circumstances  appear  to  indicate  a  synclinal  folding  of 
the  gray  quartzyte,  the  mines  from  which  the  ore  has  become  tempo- 
rarily exhausted,  being  in  the  basin  of  the  syncltne  where  it  is  shallow 
and  runs  near  the  surface.  At  the  depth  of  115  feet  it  appears  that 
the  folding  was  so  sharp  that  the  quartzyte  was  brought  against  itself, 
or  was  broken  and  thrust  against  itself  at  a  higher  level.  This  is  in- 
dicated not  only  by  the  identity  of  the  rock  on  the  north  and  south 
sides  of  the  shaft  at  115  feet,  but  by  the  continuation  of  the  two-foot 
bed  of  greenstone  which  runs  down  between  the  quartzyte  beds,  up  to 
the  top  of  the  mine  on  the  south  wall  of  the  open  pit  in  conformity 
with  the  iron  ore  beds  and  with  the  main  quartzyte  bed  on  the  south 
side." 

A  similar  quartzyte,  but  more  like  a  siliceous  graywacke  (rock  1218) 
aometimes  baring  a  sreentsh  aspect,  appears  on  the  northern  part  of 
'  the  Buffalo  property,  (next  west  of  the  Sam  Mitchell)  at  the  railroad- 
cut,  in  such  a  position  as  to  suggest  the  probable  continnity  of  the  rock 
from  the  Sam  Mitchell  mine.  It  here  apparently  dips  N.  and  is  over- 
lain by  a  black  slate  (1249)  which  graduates  downward  into  a  contort- 
ed greenish  slate  (1250)  which  lies  directly  on  the  slickensided  upper 
anrface  of  the  quartzyte.  These  all  dip  north,  but  this  quartzyte  seems 
tobavsaa  unconformable  upper  surface.  It  is  rounded  and  undu- 
lating, as  well  as  slickfensided.  These  slates  lie  directly  npon  the 
qaartzyte  (or  graywacke)  at  the  railroad  cut,  but  toward  the  westward 
they  seem  to  separate,  the  quartzyte  becoming  lost,  and  in  its  place 
oDthesonth  aide  of  the  slates  there  being  an  old  dike  which  runs 
coaformably  with  the  slates  westwardly  across  the  railroad  and  on  to 

■A  iloOir  ibrapt  enttliiE  off  Ot  lb 
*t  HiddimiiBt,  (he  lathrul  ilH  GDI 
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the  next  kaoll  where  these  slates  become  somewhat  iron-bearinj; 
(1252),  and  the  selvage  of  the  slates,  the  hardened  and  broken  wall, 
alongside  the  old  dike,  projects  above  the  ground  conspicuously. 
Here  the  dike  is  hardly  visible,  but  can  be  occasionally  seen  on  the 
south  side.  This  old  dike  is  a  very  different  rock  from  the  slates, 
microscopically  (1251).  It  ia  coarser  but  even  grained,  has  a  light 
green  color,  no  free  quartz,  is  aub-talcose  to  the  touch,  is  lenticularly 
schistose  perpendicularly,  without  sedimentary  banding,  cut  by  fre- 
quent quartz  veins.  It  is  probably  the  same  greenstone  which  runs 
across  the  Iron  Cliffs  mine,  and  in  which  the  superintendent  shafted 
between  the  quartzyte  masses. 

At  the  Iron  Cliffs  (1113)  and  the  Swan  mines  (which  latter  is  a 
short  distance  west  of  the  Buffalo)  the  ore  is  interchanf^eabJe  with 
quartzyte,  both  across  and  in  direction  of  the  strike,  large  portions 
being  rejected  from  the  strata  which,  about  20  feet  right  or  left,  in 
the  direction  of  the  strike,  were  wholly  reserved  and  shipped  as  ore. 
This  irregularity  is  distinctly  observable  at  the  Swan  mines.  The 
sedimentary  rock  graduates  from  1247  A.  a  coarse  fragmental  stone, 
mainly  quartz  but  with  glittering  facets  apparently  of  minute  crystals 
of  magnetite,  through  1247  B,  an  impure  hematite  handed  with  light 
red,  chalcedonic  silica,  to  1247  0,  an  earthy  hematitic  jasperoid  rock, 
banded  and  clouded.  This  shows  a  common  origin  for  them  all  rather 
than  a  chemical  or  eruptive  source  for  the  jaspilyte  and  not  for  the 
others. 

Occasionally  also,  at  the  Iron  CHffs  mine,  the  red  hematite  is  asao- 
ciated  with  lumps  of  eiderite,  some  of  them  being  six  or  eight  inches 
in  diameter.  There  is  a  gradual  transition  from  one  to  the  other, 
through  a  yellowish  limonile  (1142). 

Along  the  north  side  of  Teal  lake  at  Negaunee  runs  a  range  of  hills 
made  up  of  a  nearly  white  granular  sometimes  pebbly  quartzyte  (1252). 
It  is  blotched  with  red,  ripple-marked,  eridently  fragmental,  and  dips 
south,  18°  W.  about  65°.  This  is  mapped  by  major  T.  B.  Brooks  as 
continuous  with  that  which  forms  the  "capping  "  of  the  ore  at  Ishpe- 
ming.  Here  it  dips  as  it  does  there,  apparentijf  below  the  ore.  It 
embraces  not  only  pebbles  of  quartz  but  some  of  other  kindf,  among 
which  may  be  mentioned  a  light  greenish,  verj'  fine-grained  serpentin- 
0U8  rock,  and  asoft  red  hematite.  This  is  an  immense  quartzyte,  visibly 
200  or  SOD  feet  thick.  On  the  north  side  of  the  bluff  it  graduates 
downward  into  a  thin-beided,  feldspathic  fine-grained  gray  quartzyte 
(1234)*    exactly   duplicating  the   section  seen  north  of  Ishpeming. 
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Whether  this  ib  hera  a  conformable  traasition  is  iiot  quite  certain,  aa 
there  in  hat  a  alight  outcrop  nf  the  thin-bedded  gray  qnartzyte  at  the 
point  examined.  Next  along  north  of  this  quarlzyte  range  is  a  range 
of  dioryte  hills.  This  quartzyte  is,  in  the  opinion  of  the  writer,  the 
eqaivalent  of  the  Otter  Tail  quarizyte  of  the  original  Huronian,  and 
lies  unconforniably  on  the  iron>bearing  rocks  at  Negaunee.*  This 
m\\  be  made  more  apparent  on  giving  the  obserrationH  made  at  other 
points. 

An  old,  much  altered,  dike  can  be  seen  cutting  this  quartzyte  near 
the  east  end  of  Teal  lake  (1255).  It  is  somewhat  serpentinous  aud^ 
schiato-fibrous,  of  a  prevailingly  grayish-green  color  but  striped  and 
blotched  by  different  amounts  of  iron-oxide.  This  gives  it,  in  some- 
places,  a  pseudo-aspect  of  sedimentary  banding. 

At  the  Etdridge  mine  on  the  sooth  side  of  Teal  lake,  which  is  as  yet 
only  an  exploration,  the  shaft  penetrates  one  hundred  and  fifty-three 
feet  perpendicularly  a  red  "  soap  rock,"  which  ia  said  to  dip  south  aa 
if  it  passed  beneath  dioryte  hill  near  which  it  is  located. 

At  the  Hartford  mine,  a  little  further  west,  still  on  the  south  side 
of  Teal  lake,  the  situation  is  similar  to  that  at  the  Eldridge,  and  a 
good,  massive  hard  bluish  ore  is  taken  out. 

Next  west  in  the  Cambria  mine  the  formation  also  dips  south. 
This  mine  has  been  long  worked,  and  has  sent  out  a  large  amount  of 
ore.  The  mining  operations  exhausted  a  large  basin-shaped  pocket 
of  ore,  shot  in  by  "jasper"  on  all  sides,  and  on  the  bottom;  the  work- 
ing could  not  be  extended.  Drills  were  run  in  all  directions  into  the 
"jasper"  and  through  it,  hut  nothing  more  could  be  found  of  the  ore. 
They  are  now  exploring  by  following  a  narrow  bed  of  ore  northwest- 
wardly, shafting  and  drifting. 

The  outbreak  of  the  dioryte  hills  between  Negaunee  and  Teal  lake 
seems  to  have  had  no  effect  on  the  dip  of  the  formation,  since  it  dips 
sonthwardly  on  both  sides  of  these  bills. 

At  Cascade,  which  is  four  and  a  half  miles  south  of  Negaunee,  the 
iron-bearing  rock  dips  toward  the  north  at  all  the  working  mines.  An 
interesting  feature  here  is  the  evident  fragmental  character  of  the  ore 
rock.  It  is  not  only  in  beds  that  vary  in  thickness  from  less  than  half 
an  inch  to  three  or  four  feet,  with  a  conformable  dip  28°— 40^  N.,  but 
Bome  of  them  contain  rather  coarse  grains  of  clear  quartz,  about  as 
large  as  mustard  seeds,  which  are  disseminated  in  a  manner  character- 
istic of  sedimentation  through  some  of  the  layers.     In  other  places- 

•Campin  Tilt  American  Otoiotui,liiKh  leas.    A  anal  primordial  i<^arliyU.    N.  H.  Wlattwll.. 
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the  ore  coDsists  almoet  entirely  of  fine  magnetic  octabedrons  (1217). 
Some  of  the  micaeeoas,  maasiTe  hematite  contains  great  nambers  of 
small  cinnamon  colored  garnets. 

Lying  nnconforniably  on  the  edges  of  the  ore-rock  is  a  quartzose 
conglomerate,  (1218  and  1219).  At  the  bottom,  this  conglomerate  is 
dark,  ferraginons  aud  pebbly,  the  pebbles  being  from  the  fibrous  hem- 
atite of  the  region,  jasper  and  white  vitreous  quartz,  some  of  the  latter 
also  being  pnrplish  or  smoky.  It  also  contains  pehbUs  of  the  very  Jim- 
grained  quartzyte  or  "  chaleedontc  quartz"  peeuUar  to  the  iron-hearing 
series  at  Marquette  and  Vermilion,  and  of  other  sorts  of  rock.  Toward 
the  upper  part  this  conglomerate  becomes  simply  a  quartzyte,  white 
or  dirty  white,  and  is  seen  covering  several  acres,  and  extends  at  least 
half  a  mile  from  north  to  south.  On  the  summit  of  the  bill  juBt 
sooth  of  the  old  workings  of  the  Watson  mining  company  (Bagley 
hill)  the  appearance  of  this  conglomerate  is  represented  by  the  figure 
attached.     (Figure  5.) 

Here  but  12  feet  can  be  seen,  dipping  apparently  N.  X.  E.  about  15 
deg-,  but  it  continues  in  knobs  and  hilla  of  higher  and  higher  stratH, 
toward  the  north  and  northeast,  showing  a  thickness  of  several  hund- 
red feet.  At  the  recent  new  mines  of  the  Pittsburg  and  Lake  Superior 
Mining  Company,  about  half  a  mile  toward  the  northeast,  two  shafts 
pass  through  this  rock,  one  250  feet  and  one  175  feet,  and  nothing 
else,  except  some  soft  shaly  material  (6  to  10  feet),  where  they  struck 
the  iron  ore  formation.  This  conglomeritic  quartzyte  appears  above 
the  surface  in  numerous  places,  one  knob  being  on  the  "  Location  " 
(at  Palmer  P.  0.)  It  here  dips  36°  toward  the  N.  40°  W.,  or  toward 
the  new  shafts.  It  here  contains  numerous  pebbles  i  in.  to  1  in.  in 
diameter. 

From  the  fact  that  pebbles  of  red  jasper,  chalcedonic  silica  and  red 
hematite  occur  in  this  conglomerate  it  is  apparent  that  the  iron  ore 
formation  must  have  been  constituted  in  pretty  nearly  its  present  state 
prior  to  the  formation  of  the  conglomerate.  This  quartzyte-conglomerate 
appears  to  be  no  other  than  the  southern  rim  of  the  synclinal  of 
which  the  quartzyte  on  the  north  side  of  Teal  lake  is  the  northern 
rim.  While  dipping  in  the  same  direction,  in  general  terms,  the  two 
formations  do  not  dip  conformably.  If  the  detailed  structure  could 
be  known  it  is  probable,  further,  that  faults  would  be  seen  producing 
fludden  upthrusta  of  the  underlying  formation,  causing  the  apparent 
overlie  of  the  lower  on  the  upper,  as  at  Thessalon, 

Ishpeming.  The  basin  oraynclinal  trough  seen  at  Negannee  extends 
westward  to  Isbpeming;  and  the  same  general  featurea  are  seen  there. 
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There  ia  an  aDConfomable  orerlring  quartzyte  which  on  the  north 
side  is  seen  dipping  south  toward  Ishpeming,  and  on  the  south  side 
consists  of  a  conglomerate  in  every  respect  like  that  at  Cascade,  the 
iron  formation  dipping  toward  the  north.  Intermediate  between 
these  rims  lies  the  city  of  Ishpeming,  and  the  mines  (some  of  them) 
penetrate  first  a  great  thickness  of  the  quartzyte  and  then  come  at 
once  upon  the  ore.     This  overlying  quartzyte  appears  in  the  streets 
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of  the  city  and  is  well  Imown  as  the  "capping"  rock  of  the  ore. 
It  has  been  bored  through  at  a  great  many  places,  and  its  greatest 
thickness,  so  far  as  discovered,  is  near  the  center  of  the  basin,  amount- 
ing to  300  or  400  feet.  It  is  thinner  totrard  the  north  and  toward 
the  south,  and  finally  runs  out  entirely  in  those  directions,  the  width 
of  the  trough  being  here  about  three  miles,  or  about  half  as  much  as 
at  Negaunee.  The  synclinal  structure  of  the  Talley  is  well  known, 
aad  the  quartzyte  is  supposed  by  all  the  mine  operators,  and  by  all 
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geologists  BO  far  as  I  have  learned,  to  be  coDformsble  with  the  rock 
carrying  the  ore. 

The  old  Saginaw  mine,  S.W.  from  Ishpeming  about  three  mites,  is 
a  repetition  in  all  respects  of  the  Bagley  Hill  works  at  Cascade,  and 
the  uucon  form  able  position  of  the  conglomerate-quartzyte  on  the  ore 
can  be  seen  with  even  greater  distinctness  than  at  Cascade,— (rocks 
1221  and  1222).  Fig.  6  was  sketched  here.  It  illnstrates  the  sitaa- 
tion  at  one  of  the  easterly  small  openings  in  this  property.  Further 
north  the  quartzyte  rises  considerably  higber  in  roanded  glaciated 
hills.  On  the  northerly  side  of  one  of  these  knobs,  in  lower  ground, 
a  drill  bole  was  made  400  feet  into  this  quartzyte,  in  a  sloping  direc- 
tion toward  the  south,  without  piercing  it.  * 

The  bed  of  overlying  quartzyte  appears  again  about  a  mile  north  of 
Ishpeming,  where  it  causes  by  its  outcropping  edge  a  series  of  low 
hills  that  run  east  and  west  aud  dip  toward  the  south.  On  the  south 
aide  of  Deer  lake,  where  this  quartzyte  is  cut  by  the  grade  of  the 
railroad,  it  is  reddish  to  purplish,  and  dips  south  at  an  angle  of  60 
degrees.  It  can  here  be  traced  almost  into  contact  with  a  massive-to- 
schistose  greenstone  on  which  it  would  lie  unconformably.  The 
quartzyte  here  is  represented  by  1228,  and  the  greenstone,  which  is 
sometimes  basaltic,  by  1229  and  1230.  This  is  all  on  the  west  side  of 
the  creek  just  below  the  oatlet  of  Deer  lake.  On  the  east  side,  on 
either  aide  of  the  road  to  Ishpeming,  the  relations  of  these  rocks  are 
further  exemplified.  This  massive-to-schistose  greenstone  becomes 
conglomeritic  and  rises  abruptly  in  a  hill  at  the  immediate  roadside, 
on  the  north  of  the  road,  to  the  hight  of  about  a  hundred  feet,  while 
just  on  the  opposite  side  of  the  road  appear  some  slightly  lower  layers 
of  the  quartzyte  dipping  at  about  the  same  angle  as  on  the  west  side 
of  the  creek.  These  lower  layers  are  thinner,  somewhat  slaty, 
glistening  with  bydro-mica  scales,  finer  grained  than  the  bulk  of  the 
<inartzyte,  and  comparable  to  the  thin  layers  of  similar  rock  seen 
below  the  quartzyte  on  the  north  side  of  Teal  lake.  (1234).  They  dip 
below  a  quartzyte  knob  like  1228,  conformable  with  it. 

This  hill  of  conglomeritic  greenstone,  which  is  situated  just  south 
&om  Deer  lake,  was  carefully  inspected,  owing  to  its  likeness  to  the 
•chiatose  conglomerate  seen  in  the  Vermilion  region  in  Minnesota. 
It  is  illustrated  by  rocks  1225  and  1226,  and  in  all  respects  is  identical 
with  the  conglomerate  seen  on  Stuntz  island  in  Yermilion  lake,  as 

•  Uajor  Brooln  raprsMnU  Ibl*  congloinerale  t«rr,  (nd  it  olbtr  plicae  at  lnteTb«dd«d  witb  tht  IroD 
formitkiiii  and  Dr.  Romliiicr  rrgards  II  u  conformibls  vtlh  lh«  ore  rormallon.  WidivoHta, 
bomnr,  hu  ■llodad  to  tba  IcflUmala  (odoIiuIod  la  b«  drawn  rrom  Ibla  nncontanDabllilr.  (Nolo 
on  th«CNlo|r  or  tba  capper  aadlias  dlrrlcla  af  LnkB  Sapailor,  p.  31). 
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described  in  the  fifteenth  aDnaal  report  of  the  aurrey.  It  is  soft, 
quartzless,  or  nearly  bo,  light  green,  becoming  darker  within,  aspeci- 
ally  when  less  changed  by  age  and  exposure,  spotted  (but  sparingly 
here)  with  forma  of  boulders  that  are  of  the  same  stuff  as  the  rock 
itself,  fibro-schistose  nearly  vertically,  cut  by  quartz  veins,  and  in 
some  places  porphyritic  with  some  feldspar.  No  bedding  structure, 
such  as  can  be  attributed  to  sedimentation,  can  be  seen  iu  the  rock, 
but  along  the  south  base,  near  the  road,  a  thin-bedded,  even  slaty 
structure,  standinK  vertieal  can  be  seen,  which  may  be  the  original 
sedimentary  bedding  of  the  formation  through  which  this  as  an  erup- 
tive may  have  issued.  This  also  is  a  light  greenish  rock  (1227),  and 
were  it  not  that  it  shows  a  markedly  different  structure  which  seems 
to  be  attributable  to  an  original  sedimentary  origin  it  could  easily  be 
classed  with  the  rock  of  the  main  hill  and  considered  a  part  of  it. 
But  there  is  not  a  similarly  abrupt  change  in  the  general  mineral 
characters  of  the  rocks  concerned.  There  is  what  might  be  con- 
sidered a  sericitic  element  pervading  both,  giviag  them  a  slippery  or 
"talcose"  feel,  and  some  of  the  schist  is  esseutially  a  serpentinous 
schist,  and  fragments  from  it  seem  to  be  included  in  tho  agglomer- 
ate. Some  of  the  bands  that  simulate  sedimentary  structure  are 
finely  porphyritic,  and  resemble  the  mass  of  the  rock  of  the  hili.  The 
whole  situation  here  is  such  as  to  show  a  non>conformity  wikh  the 
qnartzyte  across  the  street — whatever  be  the  relations  of  the  schist 
to  the  rest  of  the  hill.  This  hill  is  a  part  of  that  which  has  by  Dr 
Romingerbeen  classed  iu  his  "dioritic  group."  It  seems  closely  con- 
nected with  the  "serpentine  group,"  and  indeed  the  writer  without 
much  hesitation  regards  the  two  as  one  group,  the  serpentinous  con- 
dition prevailing  whenever,  locally,  greater  alteration  has  taken 
place  in  the  original  rock,  which  was  an  eruptive,  basic  one.  It 
overflowed,  and  mingled  with  the  rocks  of  the  iron-bearing  aeries  uu- 
conformably,  and  where  it  is  now  in  contact  with  them  it  constitutes 
at  least  in  some  places  the  "soapstone"  and  the  "chloritic  rock"  of 
the  mines.  Subsequently  the  rocks  of  the  Huronian  were  deposited 
unconformably  on  the  iroa-beariai{  and  serpentine  groups,  these  con- 
sisting of  the  quartzyte,  the  novaculitic  and  the  black  slates.  These 
were  disturbed  by  later  eruptions  and  cut  by  other  dikes. 

Westward  from  Deer  lake,  traveling  toward  the  Ropes  gold  miner 
this  pebbly  greenstone  continues,  and  appears  in  numerous  outcrops, 
and  in  the  vicinity  of  that  mine  the  rocks  are  nearly  all  serpentinous. 
This  is  five  miles  N.W.  from  Ishpeming.  The  quartz  vein  (1233A^ 
which  is  mined  for  gold  is  in  au  old,  much  changed  eruptive,   (1233} 
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of  a  greenish  color,  hardly  schistotie,  a  part  of  the  same  formatiott, 
at  least  a  part  of  the  aame  formation  as  the  pebbly  greenstone  al- 
refldy  described  (1225,  1229  and  1230).  The  quartz  waa  chemically 
deposited.  It  is  vitreous  and  white,  not  "chalcedonic."  In  the  im- 
mediate vicinity  of  the  mine  the  rock  affords  chemically  deposited 
limestone  (1231)  which  has  been  nsed  for  3ux  in  the  furnacea  of  the 
region.  This  limestone  is  associated  with  a  considerable  msgnesian 
element,  since  in  the  cavities  and  veins  are  found  nodales  of  pure 
talc  (1333.)    It  is  crystalline  and  of  a  gray  color. 

Recently  a  valuable  deposit  of  gold  has  been  discovered  on  the  land 
of  the  Lake  Superior  Iron  Mining  Company  about  two  miles  south- 
west from  the  Ropes  mine.  This  is  in  the  same  kind  of  silica,  aud 
very  probably  in  the  same  country  rock. 

Ai  the  Michigammt  mine,  the  working  is  in  a  magnetic  quartz 
schist,  the  ore  being  represented  by  1238.  This  graduates  into  jasper 
and  hematite,  the  whole  dipping  S.  and  apparently  lying  on  a  dioryte 
vhich  rises  in  a  prominent  range  wuQiag  £.  from  the  mine.  At  a 
little  farther  eaat  this  horizon  of  ore  is  a  ferruginous  laminated 
qnartzyte,  still  dipping  south,  away  from  the  dioryte;  still  further 
east,  and  a  little  further  north,  it  dips  in  the  opposite  direction,  ia- 
deed  dips  in  nearly  all  directions,  some  of  it  being  nearly  horizontal, 
appearing  as  a  dark  micaceous  and  garaetiferous  (?)  quartzyte  up- 
heaved by  the  underlying  dioryte  which  rises  in  isolated  bills  in  dif- 
ferent places.  Still  further  north,  about  half  way  toward  the  gran- 
ite range,  are  several  such  isolated  crags  of  dark  quartzyte,  most  of 
them  dipping  about  66°  toward  the  south — 1S45  and  1246.  This 
quartzyte  is  cut  by  dikes  of  this  dioryte. 

At  the  granite  range,  which  lies  about  a  mile  north  of  Michigamme, 
a  gray,  somewhat  gneisatc  quartzyte,  comes  directly  in  contact  with 
the  granite.  This  granite  (1240J  is  red,  and  very  siliceous.  The 
ridge  rises  about  160  feet,  and  at  the  southern  base  a  gray,  coarse, 
fragmental  quartzyte  forms  a  crooked  contact  with  it.  It  is  not  easy 
to  aee  which  overlies.  A  tot  of  conglomeritic  pebbles  of  white 
qoartz  are  stock  on  the  south  face,  which  dips  at  an  angle  of  about 
S0°  soath.  But  these  may  not  have  been  conformably  stratified  with 
the  quartzyte,  but  due  to  the  quartzyte  having  abutted  on  the  granite. 
At  the  contact  there  is  abundance  of  quartz  disseminated  through 
the  granite  as  shown  by  the  specimen  1240  which  was  got  3  feet  from 
the  contact  on  the  north  aide.  The  visible  contact  line  is  about  ver- 
tical, but  dips  80°  north,  as  if  the  quartzyte  ran  uuder  the  granite. 
There  is  also  some  feldspathic  material  disseminated  from  the  contact 
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-southward  through  the  first  six  inches  of  the  guartzyte.  Cotnpare 
1241,  1212,  1243  and  1244.  The  quartzyte  takes  a  gneissic  structure 
near  the  contaiit. 

At  another  place,  a  little  further  east,  the  contact  is  such  that  it 
appears  to  show  that  the  quartzyte  lies  on  the  granite.  Time  was 
not  su£Bcient  to  make  further  examination  as  to  which  rock  here  is 
the  older. 

Ai  Marquette.  Passing  along  BIufT  street  northward  toward  Light> 
house  point,  one  occasionally  sees  outcrops  of  a  greenish  schist  stand- 
ing up  nearly  vertical  and  apparently  forming  the  foundation  rock  of 
the  drift-covered  bluff  that  rises  on  the  left.  Near  the  extremity  of  the 
bluff,  not  far  from  the  lake  shore,  at  the  saw  mill,  this  schist  appears 
slightly  in  the  road  (1147),  and  although  a  part  of  the  general  forma- 
tion of  the  country  at  Marquette  it  has  some  exceptional  features 
which  ally  it  with  the  serpentinous  rock^  at  Presqu'Isle  and  at  Deer 
take.  These  features  are  believed  to  be  due  to  a  more  advanced  stage 
of  decay.  It  is  a  silky,  hydromicaceous  or  talcose,  rock,  without 
apparent  bedding  but  fibro-scbistose  about  east  and  west.  It  appears, 
under  the  hand  glass  as  if  the  fine  grain,  of  which  it  entirely  consists, 
might  be  fine  "  cbalcedonic  "  silica,  but  on  being  scratched  it  is  seen 
to  be  too  soft,  giving  easily  a  white  streak.  The  rock  is  slaty- 
schistose  but  not  slaty,  and  has  a  pinkish  tiat  outwardly.  It  is 
translucent,  in  thin  scales,  and  is  veined  with  chemical  quartz.  It 
passes  in  a  short  interval  by  insensible  gradations  through  1147A, 
which  is  the  same  as  1147  hut  with  some  felspathic  aggregations,  as 
if  porphyritic,  somewhat  greenish,  to  1147B,  which  is  apparently  a 
much  altered,  old  eruptive  fine  agglomerate,  recalling  the  rocks  seen 
westward  from  Deer  lake  to  the  Ropes  mine,  a  part  of  the  serpentine 
group  of  Rominger  and  the  equivalent  of  the  9tuntz  island  ag- 
glomerate of  the  Yermilion  region.  A  little  further  east  is  an  outcrop 
of  a  rough-looking  eruptive  rock  with  twining  coarse  flowage  struc- 
ture, that  extends  to  the  water's  edge. 

Northward  from  this,  along  the  lake  shore  and  extending  to  the 
extremity  of  Lighthouse  point,  is  a  greenish,  nondescript  rock.  On 
first  view,  owing  to  a  banding  and  lining  that  somewhat  resembles 
that  of  sedimentary  structure,  this  rock  might  be  considered  as  a 
fragmental  one,  and  so  the  writer  was  disposed  to  regard  it,  at  first, 
hut  on  taking  a  more  extended  view  of  the  general  geology  and  also  a 
more  careful  inspection  of  the  rock  itself,  he  is  inclined  to  consider  it, 
and  all  the  rocks  on  Lighthouse  point,  as  probably  of  eruptive  origin, 
and  a  part  of  the  "dioritic  group"  of  Rominger,  which  apparently 
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'Canoot  be  Bctparated  ffeoetically  nor  geographically  from  the  Berpentiati 
group.  There  are,  unquestionably,  diorytes,  and  eruptive  diabaaic 
rocks  of  later  date  than  these  rocks,  and  some  of  them  may  occor 
within  the  same  areas,  but  these  old  "diorytes "  that  are  marked  by 
«o  much  decay  aod  that  probably  underlie  the  black  slates  and  cer- 
tainly underlie  the  great  quartzytes  nnconformably,  constituting  a 
part  of  the  "  iron-formation  "  proper,  are  considered  by  the  writer  to 
belong  to  an  older  epoch  of  widespread  eruption,  one  that  seems  to 
have  preceded  immediately  the  epoch  of  the  Huronian.  The  same  suc- 
cession of  great  rock-mssses  seems  to  have  taken  place  in  northeastern 
Minnesota  and  has  been  alluded  to  in  the  15th  annual  report  of  the 
surrey,  p.  381. 

The  strike  of  these  schistose  rocks  on  Lighthouse  point  is  10°  W. 
of  N.  (mag.),  and  the  structure  stands  at  an  angle  of  80°  from  the 
horizon,  dipping  northerly.  The  whole  point  on  which  the  light- 
house stands,  euclosing  the  harbor  on  the  south  aide  is  made  up  of, 
and  caused  by,  a  congeries  of  fractured  parts  of  tbie  greenish  schist 
with  later  dikes  of  dolerytc  and  belts  of  quartz  porphyry.  This  later 
doleryte  constitutes  nearly  one-half  of  the  hill  where  the  lighthouse 
stands,  bnt  it  swells  out  and  recedes  very  irregularly,  forming  unei- 
pected  bosses,  and  allowing  the  schist  to  take  its  place  again. 

This  greenish  schist,  which  in  some  places  is  very  firm  (1144)  and 
only  shows  a  fibrous  grain  on  weathered  surfaces,  is  heavy,  dark 
within,  free  almost,  or  entirely,  from  original  quartz,  On  its  weath- 
ered surface  its  structure  is  indicated  by  bands  of  varying  shades  of 
green,  and  in  its  seams  it  glitters  with  hydro-mica.  These  bands  of 
■color  are  not  continuous,  bnt  consist  rather  of  an  interrupted,  nar- 
row, striping  in  which  the  color  lines  become  lost  by  running  to 
needle-shaped  points,  or  by  fading  into  each  other.  The  single,  light- 
colored  lines  sometimes  continue  for  only  a  few  feet,  or  a  few  inches; 
and  in  some  cases  when  narrow  they  rise  and  disappear  in  the  space  of 
less  than  an  inch,  bringing  the  darker  lines  into  contact  so  as  to  pre- 
sent the  aspect  of  a  nearly  homogeneous  green  rock.  At  the  same 
time  in  some  places  they  are  not  direct,  but  have,  when  fine,  a  fluidal 
waving  toward  the  north  or  toward  the  south.  In  other  places  again, 
and  particnlarly  on  the  northwest  extremity  of  the  point,  the  striping 
which  resembles  that  of  sedimentation  is  moreevident  and  persistent, 
and  in  some  parts  could  be  more  correctly  denominated  a  banding, 
some  of  the  bands  being  two  or  three  inches  in  width — bnt  even  then 
ihey  lose  their  identity  in  ten  or  twelve  feet,  and  give  place  to  a  finer, 
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schi3to>fibroas  lining.    The  feldspathic  element  is  gray,  and  evidently 
some  plagioclase. 

The  reddish  rock,  or  qunrtz-porphyry,  No.  1146,  ia  not  common. 
Besides  a  conspicuous  dike  of  it  on  the  shore  soatheast  from  the  light - 
house  (whether  dike  or  not)  there  is  a  patch  of  it  near  the  irater  at 
the  extremity  of  the  point;  and  on  the  north  side  of  the  point  ia  a 
nearly  conformable  narrow  bed.     This  last  runs  thirty-fiTe  feet   and 
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is  visible  all  the  way  and  at  both  ends.  It  rans  oat  to  sharp  points 
and  TanisheB  in  the  green  rock  in  the  same  way  that  the  granite,  of 
thiD  beds,  does  in  the  gneiss  and  mica-schist  at  the  northwest  end  of 
Vermilion  lake.  There  is,  however,  here  no  gradual  interchange  of 
minerals  between  the  two  rocks,  or  successional  gradation  towarJ 
each  other,  bnt  the  porphyry  appears  abruptly,  as  an  indiridaal  rock, 
quite  different  from  the  rock  of  the  point,  and  maintains  its  mineral 
character  even  into  the  narrow  points  at  each  extremity.  This  bed 
is  about  a  foot  wide  near  the  middle  and  reddish,  but  at  the  points  it 
is  more  like  a  gray  qnartzoae  layer,  (1146A).  It  is  about  35  feet  long, 
and  appears  conformable  except  that  it  swells  out  and  again  dwindles. 
This,  however,  is  seen  in  all  the  beds  of  the  schistose  greenstone;  see 
figure  7. 

Sxplana^A  ^  Fignrt  7. 

Thin  ahetcfa  rfpreaeDta  the  relatiODs  of  the  diSeraat  dikes  to  the  rock  at  the 
coQDtiy,  on  the  Boutti  aide  of  Lighthouse  point,  a  litUe  to  the  west  of  the  light- 

1144  IB  the  ichistoH  rock  of  the  couotry,  havloga  structure  ruDaiog  uearlj  east 
and  west.  At  the  pltice  marked  A  Is  an  Indistinct  north  and  south  banding  or 
atri&tioQ  on  the  surface  of  tbe  schist,  flue  to  tlie  aiistence  of  aome  siliceous 
veiningB  that  do  not  wear  awsy  as  easily  as  the  rest  of  the  rock.  This  transverse 
Qoe  velning  is  represented  by  1144  A.  It  has  no  important  slgnlQcance  other  than 
that  there  has  been  exeried  on  the  formations  force  that  produced  an  incipient 
fracturing  and  a  fibrous  Internal  arrangement  nearly  at  right  angles  to  that  which 
is  seen  generallj  in  tbe  prevailing  rock.  At  various  places  in  1144,  especialiy 
south  of  the  lighthouse,  there  appear  to  be  minor  uncouformitles  within  the  rock. 
The  Qber,  running  in  one  direction,  is  cut  oS  by  a  compsoter  rock,  though  not 
distinguishable  otherwise  from  the  rest  of  1144,  that  lias  Its  fiber  perhaps  finer 
than  tbe  other  and  running  in  a  slightly  different  diroctioo.  tkimetlmes  whole 
bands,  an  Inch  or  two  wide,  are  thus  crow<led  out  by  the  encroachment  of  others. 
Thew  little  Irregularities  are  no  greater  thau  are  seen  sometimes  in  eruptive  rocka, 
such  as  that  figured  on  Btuntz  island  in  Vermilion  lake,  in  the  report  of  last  year, 
nor  are  they  very  different  from  that  which  is  known  &b  false  bedding  in  sedi- 
mentary rock.  The  non-conformity  o(  the  rock  1146  (quartz  porphyry)  with  Ihe 
rock  1144  is  about  of  this  kind,  though  in  other  placea  it  is  nan -conformable  with 
1144  more  abruptly,  even  existing  as  blocks  embraced  In  it.  OaUie  north  side  of 
the  point  the  schist  (1144)  while  more  conspicuously  banded  east  and  west,  and 
more  persiitent  io  all  lis  structure,  ii  strikingly  basaltic  by  Joints  running  north  and 
south,  canaiag  a  columnar  aspect,  reaembliog  that  seen  in  the  er  up  live  rock  at 
Taylor's  Palls  on  the  St.  Crois. 

1146  ia  a  reddish-gray  quartz  porphyry,  already  mentioned.  It  evidently  la  a 
part  of  the  same  formation  as  tbe  schists,  and  it  not  of  the  siime  origin  it  has  very 
nearly  the  aame  age  since  it  is  cut  by  all  the  later  dikes.  North  of  the  lighthouse 
this  rock  has  Its  greatest  development.     In  addition  to  the  narrow  dike  already 
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mentioned  is  kuothsr  whicb  iDt«r»ocM  ths  polat  out  aod  west,  cutting  off  a  por- 
tion whioh  is  BepKr»t«d  from  the  main  part  of  the  point  by  a  gorge  canseil  by  it» 
more  rapid  distnlegratlon.  This  more  rapid  disintegration  is  not  bec«ii9e  of  the 
softer  grain  of  this  porphyry,  but  is  caused  by  the  close  joiotage  which  cuts  it  into 
blocks  that  are  separated  by  frost  and  roll  down  to  the  lake.  This  dike  Is  best  ex- 
amined NW.  from  the  lighthouse  near  the  water  heel.  The  dike  of  1146  shown 
in  the  sketch  is  cut  longitudinally  by  a  itraggliag  dike  of  another  sort  (114SA.). 
On  the  north  lide  of  the  point,  near  where  the  vanishing  diiie  of  quartz  porphyry 
occurs,  Is  a  dyk  dike  (lUSB)  probably  of  the  same  age  aa  1145A.,  about  a  foot 
wide,  mainly  conformable  but  vanishing  in  the  same  way  In  indeterminate  points. 
(114GA.)  gradually  works  southward,  in  pissing  through  1113,  and  at  the  east  leaves 
it  entirely  and  enters  1144. 

1145is  the  latest  of  the  eruptive s  of  the  point.  It  cuts  all  the  others  and  Its  con- 
t'lct  is  a  plane  running  N.  and  S.  It  forms  a  large  part  ot  the  most  elevated  por- 
tion of  the  point,  and  spreads  irregularly  and  apparently  occupies  several  fljsures 
that  run  acroas  each  other. 

By  examining  the  dikes  of  different  rock  catting  this  point  the 
succession  of  ateps  that  gave  them  origin  seems  to  be  as  follows: 

1    The  schist  is  the  oldest  rock.  (1141). 

2.  The  quartz  porphyry  was  introduced.   (1148). 

8.  The  dikes  1145A.  (and  perhaps  1145B)  were  introduced. 

4.  The  great  north  and  south  dikes  were  formed  (1145).  There  is 
confusion  la  the  direction  and  arena  of  these  latest  dikes.  There 
seems  to  have  been  a  tumultuous  breaking  of  the  rocks,  and  an  out- 
pouring of  the  molten  matter  wherever  fractures  occurred  and  allowed 
its  escape. 

THE  QOQEBIO  IBOK   REQTON. 

A  cursory  examination  was  made  of  some  of  the  mines  in  the 
Gogebic  iron  region  in  order  to  be  able  to  compare  the  features  of  the 
rocks  and  the  manner  uf  occurrence  of  the  ore  with  the  iron-bearing 
rocks  of  the  Yermilion  iron  range,  and  some  rock-samples  were 
collected  for  future  microscopic  comparisons. 

The  Colby  Mine.  At  the  Uolby  mine  the  average  dip  is  about  60' 
toward  the  north,  10°  west.  There  is  apparent  no  hanging  wall  or 
foot  wall  except  the  rock  of  the  country,  and  that  is  a  thin-bedded 
siliceous  rock  which  itself  is  almost  ore  in  some  places,  because  of  the 
high  degree  of  ferruginizatioa.  This  siliceous  material  is  jasperoidal 
and  distinctly  bedded  exactly  like  the  bedding  of  sedimentation.  The 
base  of  it  all  is  apparently  a  fine  "  chalcedonic  "  silica,  the  same  as 
that  of  the  jaspilyte,  though  in  some,  or  many,  of  the  beds  it  is  a 
softer  material  which  may  be  earthy.  When  the  latter  is  stained 
they  call  it  "paint  rock."     But  it  is  not  the  "  paint  rock"  or  "  soap- 
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stone"  that  is  derirable  from  the  emptires  as  at  the  Cleveland  mine. 
Samples  No.  1266  represent  three  of  the  forms  of  rock  that  alternate 
with  each  other  forming  the  country  rock  that  constitutes  the  north 
wall  in  the  Colby  mine.  The  south  wall  of  the  south  Colby  mine' 
consists  of  a  crumbling,  coarsely  granular,  siliceous  sandstone  (1257), 
the  grains  being  sub^angular  after  disintegration.  In  some  places  it 
is  firm  and  correctly  bears  the  name  of  quartzyie.  It  is  stained, 
locally,  with  mueh  or  little  iron,  and  with  manganese.  The  "silici- 
fication  "  proc«'ss  seems  here  certainly  to  have  produced  fragmental 
silica,  and  subsequently,  being  interrupted,  to  have  been  followed  by 
the  process  of  ferruginfzation,  which  stained  this  sandstone  with  iron 
and  manganese,  sometimes  almost  constituting  it  an  iron  ore.  It  is 
not  possible  to  say  this  ferruginization  is  a  secoudarj',  or  rather  » 
third,  step,  later  than  the  general  ferruginizing  process,  and  that  this 
qnartzyte  has  acquired  the  iron  by  reason  of  the  accidental  contiguity 
since,  for  the  qnartzyte  graduates  into  the  rock  of  (he  mine,  the 
acquired  substances  (iron  and  manganese)  being  the  same  as  in  the 
real  ore.  The  general  circumstances  of  the  situation  will  not  allow 
of  such  a  separation. 

About  250  feet  further  north  is  an  opening  known  as  the  Korth 
Colby.  This  is  a  long  deep  pit,  where  the  iron  has  been  worked  out 
superGoially.  and  timbered  shafts  are  being  prepared  for  deeper  mining. 
On  the  spur-track  from  the  Colby  to  the  Valley  mine  is  a  short  cut- 
in  siliceous,  greenish  and  yellowish  slate,  now  largely  ferruginous. 
This  is  sometimes  earthy,  like  some  seen  at  the  Colby  mine,  but  it  is 
rery  siliceous  with  "chalcedonic  "  silica,  some  of  it  being  almost 
wholly  white,  although  the  prevalence  of  hydro-mica,  and  perhaps  of 
other  fine-grained  mineral  particles  intimately  disseminated  through 
the  siliceouB  parts  gives  a  greenish  color  to  even  the  hardest  and  most 
qaartzose  parts  of  this  rock.  This  dips  so  as  to  conform  to  the  rock 
in  the  Colby  mine,  and  probably  lies  under  the  foot-wall  of  the  South' 
Colby,  The  full  thickness  of  the  bedding  here  involved,  making  al- 
lowance for  the  oblique  direction  in  which  the  road  goes  across  it,  is 
aboDt  250  feet.     See  rock  125S. 

At  the  Valley  mine  the  working  is  all  under  ground.  Numerous  test 
pits,  and  two  shafts  have  been  sunk,  striking  rock  and  ore  similar  in 
all  respects  to  the  rock  and  ore  of  the  Colby  mine,  except  as  yet  noth- 
ing is  1o  be  seen  of  the  coarse  sandstone  which  lies  as  the  foot-wall  of 
the  South  Colby. 

In  a  ditch  by  the  side  of  the  railroad  track  at  Bessemer  is  a  small 
eiposare  of  the  bottom-conglomerate  of  the  Cupriferous.     It  contains- 
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numerous  pebbles  of  quartz  and  of  fioe  porphyry  like  th«  copper- 
benring  conglomerate  at  the  Calumet  and  Hecia  mioe.  The  dip  can* 
not  be  made  out  aa  the  exposure  is  small,  and  the  pebbles  rather 
evenly  distributed  throughout  the  wbole.  This  conglomerate  must 
lie  in  unconformity  on  the  Gogebic  iron-bearing  rocks,  and  if  it  be 
the  equivalent  of  the  conglomerate  at  Negaunee  (Cascade)  aa  it  ap- 
pears to  be  (see  p.  — ),  it  indicates  the  greater  agq  of  the  Huronian 
qiiartzyte  (the  N.  T.  Potsdam  sandstone)  than  the  Cupriferous  forma- 
tion— I.  e.,  than  the  greater  part  of  the  Cupriferous,  since  the  Guprif* 
«rous  strikes  east  and  west  near  Bessemer,  forming  a  conspicuous 
range  of  hills  of  eruptive  rock  but  about  a  mile  further  north,  the 
4lip  beiug  such  as  to  cause  it  to  overlie  this  conglomerate. 

The  Aurora  mine,  at  Iroiiicood,  has  a  sandstone,  or  a  soft  quartzyte, 
rather  coarse,  identical  with  that  on  the  south  wall  of  the  South 
Colby  mine,  for  its  south  or  toot-wall. 

At  the  Aurora  mine  an  interesting  observation  was  made  on  the 
"  granite  "  which  forms  a  tow  liill-range  a  short  distance  south  of  the 
mine,  and  its  manner  of  contact  with  the  rocks  lying  just  north. 

The  low  granite  range,  which  has  been  mapped  as  Laurentian  by 
the  Wisconsin  geologists,  rises  about  fifty  feet  above  the  mine,  nnd 
lies  south  from  the  mine  about  six  hundred  feet.  The  sectiou  of 
fitrata  intervening  between  the  mine  and  the  granite  range  is  made 
up  about  as  follows,  in  southward  (and  descending)  order: 

1.  Iron  ore,  sofl  hematite.    100—150  (est, 

2.  Bsndslone  (10016110160  a  quartzyte),  about  IS  feet  seen. 

3.  Gray  aad  greeulah  alatea  and  quartzylee,  in  iteHa  from  half  aa  inch  to  four 
And  six  inches  i  distinctly  sedlmentuy,  GSO  feet. 

4.  Gray  quartzyte  lilie  that  of  No.  3. 
e.    Granite  1  hornblendic  and  maasire. 

The  sandstone  (No.  1)  forms  the  south  wall  of  the  Aurora  mine. 
The  quartzjtes  and  slates  (No.  2)  are  not  all  exposed  at  the  mine,  but 
at  the  Colby  mine  a  section  of  S50  feet,  in  a  connected  exposure,  can 
be  sevn  alsng  the  spur-track  west  ol  the  mine.  About  100  feet  of 
similar  strata  are  visible  at  the  Aurora  mine.  Samples  1261.  It  is 
partly  assunipd,  therefore,  that  the  whole  interval  of  fi80  feet  consists 
of  the  same  rock  as  seen  at  the  northern  and  southern  limits.  It 
seems  to  be  a  part  of  Ibe  Animike  slates  and  quartzytes. 

The  granite  (No.  6)  is  a  hornblende-granite.  Sample  1260.  It 
rises  in  rounded  bosses  and  forms  three  separate  low  bluffs  or  hill- 
ranges,  each  about  15  feet  higher  than  the  next  one  farther  north. 
The  rock  itself  contains  bonlder-forms  of  different  rock  from  the  maas 


.dr,yCOOgIe 


6TATX  eXOLOSIBT. 


67 


of  the  granite,  some  of  them  being  of  aotoe  dark-colored  greenstone- 
like  rock,  and  others  of  some  earlier  granitic  rock.  The  great  mssB 
of  the  granite  is  mainly  homogenous,  and  these  boolder-forms  appeaj* 
most  distinctly  on  the  weathered  surface  of  the  bluff.  When  these 
boulder-masses  were  sot  originally  of  greenstone  they  are  apparent 
by  a  blotched  aspect  which  the  granite  presents,  the  blotches  being 
caused  by  some  patches,  of  rounded  outline,  much  finer  grained  than 
the  rest,  or  by  a  marked  difference  in  the  relative  amounts  of  feldspar 
and  quartz  compared  to  the  same  miuerals  in  the  most  of  the  granite. 
The  boulder -forms  are,  when  distinguishable,  from  two  or  three 
inches  in  diameter  to  twelve  inches.  Their  longer  axes  lie  prevailingly 
in  the  same  direction,  but  sometimes  they  have  lost  their  first  shape 
and  have  been  drawn  out  into  points  in  one  or  more  directions,  or 
have  been'  a  little  distorted  by  unequal  pressure.  * 

This  granite  also  has  a  uniform  rift,  or  grain,  brought  out  by  the 
constant,  or  prevalent  elongation  of  the  hornblende  crystals  in  the 
direction  about  E.  &  W.  The  boulders  have  their  longer  axes  in  the 
mme  position.  It  appears,  therefore,  that  originally  this  granite  was 
some  conglomerate,  which  has  been  plastic  or  fluid-like. 

At  the  most  southerly  of  the  three  low  bluffs  of  this  granite,  each 
of  which  faces  toward  the  north,  the  granite  can  be  seen,  on  the  north 
Bide,  to  lie  upon,  or  at  least  alongside  of  a  gray  quartzyte.  (1261), 
Tbere  is  an  abrupt  and  simple  contact  line,  and  a  sudden  transition 
between  tbem. 

About  26  feet  further  north  is  the  second  low  northward  facing 
blaff  of  granite.  It  here  looks  as  if  the  granite  bad  been  a  molten 
rock  and  had  flowed  unconformably  over  the  quartzyte,  the  dip  of 
which  cannot  here  be  ascertained. 

The  third  low  outcrop  of  the  granite  is  about  ten  feet  lower  than 
the  last,  and  about  30  feet  further  north.  In  the  north  face  of  this 
tittle  bluff,  uot  more  than  six  feet  high,  is  observable  the  contact 
Been  in  "  Fig.  2  "  of  fig.  8.  Here  the  granite  is  unconformable  on, 
and  embraces  pieces  and  tongues  and  slabs  of  the  gray  quartzyte 
and  quartzyte  slates  (1262).  This  quartzyte-slate  is  fine-grained, 
banded  by  sedimentation,  and  light-greenieh  weathering.  It  is 
fsreenish-gray  within.  Sample  1262.  At  one  point  in  this  little  bluff 
is  a  small  area  of  granite  surrounded  by  crumpled  and  broken  portions 
of  the  slate.    So  at  least  it  appears  on  the  face  of  the  bluff,  but  this 

■Slmliir  clmge*  from  canglomtrilta  lo  icr.elM  in  intutloiivd  b;  Dr.  E.  Rllohcock  In  Vnrniaat,  tn 
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isolated  granite  area  is  only  superficial  and  doubtless  was,  and  perhaps 
is  still,  united  with  the  main  granite  masB, 

'  These  three  little  bluffs,  running,  so  far  as  they  have  apparent  ex- 
tension, in  the  same  direction,  do  not  conform  in  their  trend  with  the 
direction  of  strike  of  the  bedded  rocks  that  intervene  between  them 
and  the  Aurora  mine.  They  vary  from  it  about  20  degrees,  as 
illustrated  in  "Fig.  1  "  of  fig.  8.  • 

The  interpretation  of  these  facts,  and  their  bearing  on  the  strate- 
graphic  problems  that  relate  to  the  horizon  of  the  iron  ore  of  the 
Oogebic  range  seem  to  warrant  the  following  conclusions: 

Ist.  The  granite  acts  the  role  of  an  eruptive  rock,  but  was  originally 
8  conglomerate.  It  was  bo  far  molten  or  plastic  that  it  fiowed  over 
the  adjoining  sedimentary  strata,  but  not  so  completely  fused  as  to 
have  rendered  the  resultant  granite  entirely  homogeneous.' 

2nd.  The  accompanying  beds  of  sedimentary  rock  being  a  perfect 
lithologic  representative  of  the  qnartzytes  and  slates  of  the  lower  part 
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Fig.  6.    Plat  and  section  at  the  Aurora  mine. 


D,„i,z,dr,  Google 


SIATB  0X0L00I8T.  59 

of  the  Aaimike.  this  conglomerate  can  be  parallelized,  stratigraphi- 
cally,  with  the  Ogishke  conglomerate  of  Minnesota  in  which  hare 
been  seen  (Fifteenth  annual  report,  and  later  in  this  report),  similar 
semi-fused  conditions,  producing  porphyries,  syenite  and  porphyritic 
conglomerates. 

3rd.  The  horizon  of  the  ore  of  the  Gogebic  range  is  probably  that 
of  the  Animike  rocks. 

ith.  The  granite  is  not  of  Laurentian  age,  but  is  younger  in  ita 
present  condition  than  the  Animike  slates,  though  originally  a  con- 
glomerate older  than  those  slates. 

Bteplanation  of  Fig.  8. 

The  upper  portion  (Pig.  I)  shows  the  ground  plfta  of  the  rocks  Muth  froin  the 
Auron  mioe. 

The  lower  portion  (Fig.  2)  shows  the  overlie  of  the  granite  on  tlie  quartsyte— 
looking  eoutb,  upon  a  tow  bluff  fadog  north. 

At  the  Iron  King  vtiite  the  following  information  was  obtained  of 
foreman  Lehman.  Five  shafts  have  been  sunk,  two  on  the  south 
"  vein,"  and  three  on  the  north.  Those  ia  the  south  ore-bed  are  said 
to  furnish  ore  that  "has  too  much  manganese;"  but  those  on  the 
north  deposit  furnish  a  superior  soft  hematite.  The  ore,  after  the 
shaft  penetrated  the  "cap  rock,""  widened  out  to  eighty  feet,  andrans 
east  and  west.  The  rock  intervening  between  the  ore-beds  is  not 
exactly  known,  but  the  walls  of  the  north  deposit  are,  quartz  on  the 
south  aud  "paint  rock "  on  the  north  and  extending  north  from  the 
ore  forty  or  fifty  feet,  where  it  becomes  black  slates.  Between  the 
two  ore-beds  is  qaartzyte,  jasper  and  sandrock,  mixed,  judging  from 
surface  outcrops,  the  distance  between  the  north  and  south  ore  de- 
posits being  about  four  hundred  feet.  The  jasper  is  "not  good  red 
jasper,  bat  gray  to  black-like,  or  flinty."  The  ore  in  the  south  bed  is 
60  to  100  feet  wide,  and  "no  regular  hanging  has  been  struck;"  but 
no  great  development  has  been  done  there  b^ause  there  seemed  to  be 
some  trouble  with  the  ore.  It  is  not  known  what  the  foot  or  hanging 
may  be  on  the  south  bed  of  ore. 

About  a  mile  east  of  the  Iron  King  mine  a  deep  drill  was  being 
nade  iu  the  '*  black  slate"  which  overlies  all  the  mines,  and  runs  ap< 
parently  in  an  east  and  west  belt  next  north  of  the  Hue  of  the  ore  de- 
posits.   This  slate  ia  shown  by  samples  1263. 

•Tlw  hipoTttd  Una  "  up  rock,"  probablT  comM  trom  ths  mlnfn  of  the  cul  msunTea,  and  11  liu 
■odcaolta  ipplkmtloo  dot  algslficiiie*  In  Iha  mlnln|  of  iran  iDcli  ■*  fODndln  tbe  Uk*  3ap«r1)rre- 
(ioo.  It  It  uad  ■■  1  eonnnlnii  dailgiiitlon  for  id;  rock  Uiil  DVnlln,  or  obfODns,  tbt  cUaT  ore  i>- 
forit.  Ihrauih  wblch  ■  itult  puMi  berora  rMBblng  tbe  or*. 
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At  the  First  National  mine  the  same  general  geological  facts  seem 
to  eziai.  There  are  what  are  koowd  aa  the  aouth  "fein,"  and  the 
north  "Tein."  These  are  simpl;  conformable  beds  in  the  general 
system  or  series  of  strata  which  for  some  reason  are  now  highly 
changed  and  charged  with  hematite,  or  hematite  and  manganese, 
and  sometimes  (especiallr  farther  west)  with  magnetite,  in  variable 
proportions.  There  is  the  intervening  series  of  strata  that,  while  not 
ore,  yet  are  so  charged  with  iron  that  some  portions  consist  of  lean 
ore,  known  aa  jasper,  quarts,  sandrock,  slate  rock,  etc.  There  is  the 
qnartzyte  foot  wall  on  the  south  side  of  the  south  ore-bed,  and  th& 
soap>rock  and  black-slate  on  the  north  from  the  north  ore-bed. 

Visits  and  short  examinations  were  made  at  several  other  Qogebic 
mines,  especially  such  as  are  open  pits  withont  much  underground 
mining,  such  as  the  Montreal,  Eakagon,  Bourne,  and  the  Atlantic, 
but  nothing  was  seeu  that  would  throw  further  ligiit  on  the  general 
geology  or  the  relations  of  the  ore  to  the  crystalline  rocks  of  tb& 
northwest.  A  trip  to  the  Penokee  gap  was  made  by  Prof.  A.  Winchellv 
and  his  report  thereon  will  be  found  in  another  chapter. 

FBOU    OBAND  ICABAIB  TO    QUNFLIITT   LAKE. 

From  Grand  Marais  to  the  crossing  of  the  Devil'*  Tract  river, 
sec.  32,  62-1  E,  not  a  single  exposure  of  the  underlying  rock  is  to  be 
seen  along  the  usual  trail  running  to  Rove  lake.  The  country  i» 
timbered  with  deciduous  trees  mainly,  but  with  some  scattering  cedar, 
balsam  and  white  pine.  The  whole  intervening  belt  is  fit  for  farm.- 
ing  and  will  ultimately  be  occupied  by  farmers.  The  drift  sheet  is  not 
superficially  stony  so  as  to  impede  plowing.  At  about  a  fourth  of  a 
mile  north  of  the  Little  Devil's  Track  river  was  a  patch  of  potatoes- 
and  corn.  Large  timothy  grass  grows  along  the  roadway  (Aug.  26^ 
1887)  and  is  cut  and  stacked  for  hay. 

At  about  a  mile  north  of  the  crossing  of  the  Devil's  Track  the  red- 
rock  of  the  country  is  crossed  by  a  narrow  belt  of  trap  about  half  a 
mile  wide,  rising  abont  15  feet  above  the  rest  of  the  country  and 
trending  W.  N.  W.  and  stopping  on  the  north  side  in  the  form  of  a 
perpendicular  face.  On  the  north  of  this  the  country  is  drift-covered 
again,  but  has  a  superabundance  of  red-rock  boulders,  verging  to  red 
granite,  and  an  occasional  one  of  sandstone. 

The  descent  to  Clearwater  creek,  on  the  N.E.  i  of  sec.  20;  62-1  E, 
is  about  130  feet,  and  a  marked  topographic  feature  is  the  hill,  or 
ridge,  known  as  "Birch  ridge,"  which  here  presents  a  bold  fa^e 
toward  the  north  of  about  that  bight.    This  ridge  seems  to  ran  across 
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sec.  SO,  and  along  the  south  aide  of  Clearwater  lake,  which  ia  the  lake 
crossed  by  the  line  between  sees.  19  aud  20.  The  Clearwater  creek, 
running  from  Clearwater  lake,  is  a  small  affair,  but  has  very  cold 
water,  meandering  through  a  cedar  swamp.*  Elbow  creek  is  larger- 
Tbey  both  run  over  a  rather  smooth  drift  surface,  abont  ten  feet 
below  the  average  level.  A  low  trap  exposure  is  seen  abont  in  the 
N.E.  i  of  sec.  d,  62-1  E,  and  boulders  of  trap  and  gabbro  are  seen  in 
the  N.E.  part  of  sec.  17.  This  outcrop  ia  rather  fine-grained  and 
somewhat  porpbyritic,  but  reaembles  much  seen  on  the  lake  Superior 
abore.  When  weathered  it  assumes  a  brownish-green  color.  There 
ia  but  a  slight  exposure,  the  surface  being  in  general  drift-covered, 
auA  merely  undulating,  with  timber  mostly  fire-killed.  About  an 
«ighih  of  a  mile  south  of  the  town  line,  in  the  N.  W.  i  of  see.  3,  62-1 
G,  we  crossed  a  little  eoutheastwardly  running  creek.  This  is  near 
tbe  south  foot  of  what  is  here  known  as  Pine  mountain,  so  named 
because  it  was  formerly  covered  with  pine.  It  now  presents  a  bald, 
rocky  ontline,  with  only  the  charred  remnants  of  the  original  forest. 

At  the  place  of  our  camp  (Aag.  27)  just  aontb  of  tbe  creek,  a  low 
ridge  of  fine-grained  gabbro  (or  a  greenstone)  1264,  rune  parallel 
with  the  direction  of  the  creek  forming  its  southern  barrier,  but  this 
ridge  is  not  continuous.  It  rises  and  falls,  wholly  disappearing  to- 
wards the  N.W.  It  is  evidently  one  of  the  minor  ranges  of  hills  that 
attend  mountain  elevations  generally,  and  consists  of  the  same  rock 
as  Pine  mountain. 

Pine  mountain  is  evidently  only  a  local  name  for  a  part  of  an  im- 
portant hiU>range.  This  range  can  be  seen  toward  tbe  west  two  or 
three  miles  distant,  and  presents  the  outline  of  eruptive  dike-formed 
ftuttes  in  some  of  its  individual  hills.  It  seems  to  be  tbe  same  that  I 
met  with  on  this  town  line  not  far  east  of  here  in  18791  and  is  in  gen- 
eral known  aa  the  Brule  mountaing. 

Sooth  from  this  trap  ridge  (mentioned)  the  country  is  red  in  some 
places  with  the  debris  of  red-rock  drift  and  chips,  exactly  like  the  red 
Bbingle  on  the  Grand  Harais  beach,  making  it  probable  that,  with 
amall  exceptions  where  the  basic  eruptive  rock  breaks  through,  this 
ni  rock  underlies  the  drift  to  this  place.  But  there  is  eo  much  drift 
that  the  actual  areal  distribution  of  these  two  rocks  cannot  be  ascer- 
tained with  any  degree  of  minuteness. 

*  Tb*  ootM  of  Clnrwiter  lake  k  r»[iiownttfl  od  tlw  tewiutilp  plaU  ■■  bHug  tomrd  tho  wuith  Into 
DotU'i  TneK  Mu,  bat  Damlnlsk  Mr>  >>>«<  )■  no  incti  trilratarj  to  Uut  lU*,  ni  tlut  Id  ouUat  li 
wtwrJ  *Bd  tlMD  lonUMUtirBrd. 

ITha  ptMni  BoT*  Uka  road  la  hot,  0DI7  mada  aboat  two  jmn  Bgo,  and  vhUe  It  Dolnddaa  In  aoni* 
plaaaa  wltb  tbaotdra*d,attUapliuathi7imnaarl7amllaMparatB. 
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On  the  top,  where  the  trail  fjoea  over  this  range,  no  rock  is  Tiaibls'. 
Mach  drift  covers  it,  but  the  trees  are  fire-killed.  South,  26°  W.,  can 
be  seen  a  square-topped  mountain  which  Dominick  says  is  Cascade, 
mountain,  near  the  mouth  of  Cascade  river. 

After  passing  the  main  hill,  from  which  lake  Snperior  can  be  seea, 
but  where  there  is  no  rock  in  outcrop,  a  lower,  bare  hill  can  be  seen 
a  little  to  the  north  of  the  main  range,  conical  in  shape  (S.  E.  i,  sec. 
33,  63-1  E.)  and  having  the  color  of  the  rocks  of  the  Misquah  hills 
(1265L  Several  similar  hills  occur  near,  bat  they  are  mainly  drift* 
covered. 

The  Brul6  mountains  which  seem  to  be  largely  composed  of  thi» 
red  rock,  are  well  named. 

Such  bills  of  red  rock  continue  a  distance  northward,  and  the 
whole  country  is  composed  of  such  rock,  which  is  easily  disintegrated 
by  the  fires  and  the  elements  so  as  to  cover  thu  surface  with  thin 
gravelly  soil,  as  far  north  as  the  southern  part  of  sec.  4,  63-1  E. 
About  six  miles  distant,  in  the  direction  toward  Greenwood  lake,  bat 
to  the  S,  W,  from  that  lake,  a  bare,  red  peak  of  greater  bight  can  be 
seen.  Beyond  Greenwood  lake,  and  rising  much  higher,  is  a  long  E. 
and  W.  hill  covered  with  green  timber,  which  Dominick  calls  Green' 
tvood  mountain.  It  seems  to  be  a  part  of  a  general  range  of  similar 
hills,  and  is  probably  a  portion  of  the  tme  {gabbro)  Mesabi. 

The  Bruli-  river  occupies  a  very  deep  and  broad  valley,  running  in 
the  red  rock  along  here,  at  least  through  T.  63-1  E.  The  rock  itself 
is  not  frequently  exposed,  but  the  soil,  and  debris  resulting  from  its 
disintegration,  and  frequent  boulders,  or  fragments,  are  composed 
of  it. 

There  is  a  marked  difference  in  the  manner  of  weathering  of  this 
red  rock,  and  the  ordinary  gabbro.  The  latter  never  turns  red,  but 
crumbles  down,  maintainiog  its  earthen  gray  color.  Large  boulders 
of  it,  seen  along  here,  decay  through  and  through,  and  pass  into  soil, 
through  a  pebbly  condition.  Where  they  lie  on  the  red  rock,  thus 
crumbled,  they  present  an  appearance  of  little  loads  of  gravel  dumped 
— wheelbarrow  loads,  or  wagon  loads,  according  to  the  size  of  the 
original  boulder.  But  the  red  rock,  in  all  boulders,  and  all  debris,  is 
red,  brick-red;  and  tn  situ  it  is  superficialty  brick-red,  and  brownish- 
red  within  to  any  depth  so  far  as  ever  observed.  This  browntsh-red 
color  is  probably  due  primarily  to  the  presence  of  a  large  amount  of 
orthoclastic  feldspar,  and  it  prevails  through  all  its  degrees  of  fine- 
ness, from  felsyte  to  red  granite.  When  this  rock  is  coarser  crystal- 
line it  sometimes  acquires  a  tendency  toward  a  gray  color,  due  to  the 
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presence  of  more  free  quartz,  some  hornblende,  and  apparently  of 
some  plagioclase,  the  red  orthoclase  crystals  bein|[  disseminated  more 
or  leu  sparsely  throufth  it.  It  then  seema  to  grade  into  a  rock  which 
has  been  desiKoated  sometimes  a  dioryte.  Such  a  variation  in  color 
was  noticed  jnst  before  reaching  the  crossing  of  tbe  S.  Bmlb. 

There  is  a  low,  narrow  ridge  of  gabbro-like  rock,  crossed  by  the 
trail  in  sec.  i,  63-1  £;  but  north  of  that  tbe  red-rock  returns  and 
and  continues  to  the  centre  of  sec.  19,  64-1  E.  It  is,  however,  covered 
with  a  coarse  drift  of  large  bonlders  consisting  of  gabbro,  porphyry, 
red-rock  and  amygdaloidal  trap;  and  in  sees.  30  and  39,  6i-l  E,  this 
kind  of  drift  is  heaped  up  in  morainic  tumuli.  These  accnmulations 
ran  in  diverse  directions,  the  larger  number  of  the  boulders  being  of 
the  red  rock.  At  the  crossing  of  tbe  N.  Brul^,  and  south  from  there, 
are  many  porphyry  masses,  and  many  amygdaloidal  boulders.  These 
porphyries  are  sometimes  stellar,  in  the  manner  of  arrangement  of  the 
crystal  tables,  with  a  dark  matrix;  but  sometimes  a  mass  appears 
which  is  crowded  with  tabular  crystals  (1365A)  from  one  to  three 
inches  in  length,  and  not  more  than  an  eighth  or  a  quarter  of  an  inch 
in  thickness,  also  with  a  dark  (basic !)  matrix.  Some  masses  are  both 
porphyritic  and  amygdaloidal.  In  studying  these  boalderi,  in  making 
the  passage  along  tbe  trail,  one  can  note  easily  an  increasing  tendency 
toward  dioritic  characters — that  is  an  increase  in  non-red-weathering 
fsldspar,  greater  size  of  the  individual  crystals,  dark  homblendic 
crystals  mingled  with  schillerized  surfaces,  and  occasionally  note- 
worthy quantities  of  scattered  magnetite  or  menaccanite. 

There  is  north  of  the  .North.  Brul^  much  "orthoclase  gabbro" 
among  these  bonlders,  that  is  a  dark,  coarsely  crystalline  rock  with 
some  red-weathering  element,  the  conspicnons  minerals  being,  besides 
the  red  feldspar,  a  white  feldspar,  magnetite  (or  menaccanite),  long 
crystals  of  hornblende  and  some  quartz.  The  red  element  here  some- 
times is  not  crystalline,  bat  is  in  disseminated  blotches  of  amorphous 
felsitic  matter.  This  felsitic  matter,  which  seems  to  act  the  part  of 
tbe  undifferentiated  residuum  of  the  molt(>n  mass,  is  disseminated 
through  the  otherwise  dark  gray  or  dark  green  rock.  One  lar^e 
boalder  in  particular  lies  in  N.E.  i  of  sec.  19,  64-1  E,  and  from  this 
was  taken  samples  No.  1266.  This  boulder  is  specked  with  red  feld- 
spar, but  has  also  some  plagioclase  that  does  not  take  a  red  color,  but 
rather  becomes  snowy  white  on  weathering.  Blotches  of  red  felsitic 
matter  are  scattered  over  its  outer  surface,  tiome  of  them  being  six 
and  even  ten  inches  in  diameter,  and  through  these  blotches  run 
strings  and  coarser  crystals  of  hornblende.     It  also  contains  some 
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quartz  and  magoetite.  Withia,  this  boalder  does  not  maintain  its 
red  color,  but  appears  like  a  heavy ,  dark  (dioryte  ?).  Ib  the  immediate 
vicinity  are  a  great  many  houldera  of  the  same  kind,  making  it 
probable  that  their  native  place  is  not  far  away,  Thev  are  curioaaly 
and  coarsely  specked  on  the  weathered  exterior.  The  red  spots  are 
non-crystalline,  apparently,  but  are  cut  and  crossed  indiscriminately 
by  all  the  crystals.  The  largest  and  moat  abundant  are  of  some 
white-weathering  feldspar,  next  the  hornblende,  then  magnetite,  then 
quartz. 

Bat  a  short  distance  beyond  (north)  where  these  specked  boulders 
lie,  the  same  rock  is  seen  in  place,  tt  occurs  as  an  irregular  dike  or 
blotch  elongated  about  east  and  west,  and  on  the  north  it  has  the  red 
rock  in  contact.     1268. 

Rock  1267  represents  a  frequent  form  of  amygdaloidal  porphyry 
seen  south  of  the  North  Brul^  in  the  form  of  boulders. 

The  red  rock,  north  of  the  contact  above,  is  variously  modified  by 
different  degrees  of  crystallization,  but  extends  about  20  feet  north 
and  gives  place  to  a  belt  of  greenstone,  which  itself  is  again  replaced 
by  1266,  though  the  last  here  shows  much  more  white-weathering 
feldspar,  and  less  of  the  red  uncrystalline  matter.  Rock  1266  cod- 
tinaes  about  ten  rods,  but  at  the  summit  of  the  ridge,  near  the  north 
side  of  sec.  19,  64-lE,  the  underlying  rock  is  more  fine-grained, 
though  essentially  the  same  as  1236.     It  is  represented  by  1269. 

It  seems  possible  to  trace  here  a  gradaal  transition  from  the  red- 
rock  to  the  eruptive  rook  1269,  and  to  1266. 

These  latter  are  apparently  forms  of  the  dioryte  that  ties  on  the 
animike  hills  further  east,  and  which  is  interbedded  with  the  slates  and 
quartzytes  of  that  formation. 

As  we  approach  Crocodile  lake  (which  is  in  the  southern  half  of 
sec.  8,  61-lE.)  on  the  portage  from  Round  lake,  a  small  outcrop  of 
Autmike  rock  appears  near  the  lake,  but  a  little  further  east  large 
areas  of  (gabbro?)  form  the  shore  and  rise  in  blafis  from  the  water. 

On  the  i>ortage  from  Bear  Skin  lake  to  Cariboo  lake  (N.  i  of  sec  5, 
64-lE.)  in  a  small  boalder  of  Ogishke  conglomerate,  which  is  rather  far 
east  for  drift-transport  from  any  point  at  which  this  conglomerate  is 
known  in  situ. 

The  high  hill  just  to  the  east  and  on  the  south  side  of  the  narrows 
of  Rove  lake,  situated  north  from  the  center  of  sec.  28,  65-lE.  was 
named  Mt.  Eeunion,  from  the  fact  that  here  (i.  e.  at  the  Karrows) 
my  party  met  again,  according  to  appointment,  that  of  my  brother, 
after  having  been  separated  about  a  month. 
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North  from  the  north  side  of  North  lake,  nearly  in  a  line  doe  north 
from  the  north  end  of  the  portage  from  Soath  lake  to  North  lake, 
begine  a  trail  that  leads  to  Northern  Light  lake.  At  a  little  less  than 
a  mile  from  North  lake,  on  this  trail,  a  very  light-colored  micaceous 
gneiss  ia  found,  forming  low  hills.  The  weathered  surface  shows  that 
there  is  a  large  ingredient  of  feldspar,  bat  on  a  fractured  surface  the 
grains  are  nearly  all  glassy,  as  if  it  coa8ist'>d  of  nearly  all  qaartz. 
This  pseudo-siliceous  appearance  is  due  to  the  glassy  nature  of  the 
white  feldspar.     All  the  grains  are  fine.     (1270.) 

Between  the  lake  shore  and  this  gneiss  is  one  outcrop  of  dark  trap 
rock;  and  numerous  fragments  of  the  red  and  flinty  beds  of  the  Gun- 
flint  series  indicate  the  rocks  that  intervene  between  the  trap  and  the 
gneiss  m  situ  in  the  intervening  belt,  bat  of  the  latter  no  actual  oat- 
crop  was  seen  on  this  hasty  excursion. 

No.  1271  ia  oolitic  bloodstone,  or  red-brown  jasper,  one  of  the  forms 
of  the  Gnnflint  beds.  This  is  heavy  with  hematite.  It  also  was 
brecciated,  and  now  holds  angular  fragments  of  rock  like  itself.  It  is 
also  finely  crystalline,  appearing  like  No.  866A  seen  on  the  "  south 
ridge  "  at  Tower,  where  the  jaspilyte  appeared  to  have  been  fused  and 
then  tu  have  taken  on  a  sub<crystalline  structure  from  a  fragment 
fonnd  on  the  surface. 

The  rapids  going  out  from  North  lake  are  caused  by  beds  of  Ani- 
mike  and  basaltic  hardened  Animike  1272.  The  strike  of  the  latter, 
looking  like  trap,  is  visible  about  20  rods  east  of  the  rapids  under  the 
water  of  the  lake,  but  rising  nearly  to  the  surface. 

No.  1278,  dense  blackened  trap,  just  west  of  the  rapids  last  men- 
timed,  north  aide.  A  short  distance  farther  west  appears  No.  1374, 
a  firm  mica-gneiss,  similar  to  No,  1270,  The  trap  must  lie  upon  the 
gneiw  (1S71),  which  is  in  outcrop  a  short  distance  farther  west. 

ABOUT  OCKFLIKT  LAEI. 

Oh  ^  ttorth  shore  of  OunJIint  lake,  about  a  mile  west  of  the  en- 
trance of  the  river,  this  trap  (gabbro  ?)  lies  on  a  series  of  slates  and 
flinty  beds,  the  upper  part  of  the  series  being  changed  apparently  by 
the  gahbro.  No.  1275  is  from  the  upper  part  of  the  gabbro  here 
seen.  It  is  made  np,  macroecopically,  of  a  gray  plagioclase,  and  a 
dark  mineral,  probably  angite.  These  two  seem  to  constitute  the 
balk  of  the  rock,  and  it  is  with  difficulty  and  much  uncertainty  that 
uy  other  mineral,  except  a  rare  grain  of  magnetite,  can  be  distin- 
guished noder  the  bssd-gtass.  It  is  thus  quite  different  from  the  rock 
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1266  and  1269.  The  underlying  eedimentary  beds  are  slatjand  flinty, 
interstratified.  Some  of  the  atrata,  near  the  overlying  trap-sheet,  are 
plainly  modified  by  the  heat  of  -the  superincumbent  mass.  No.  1279 
represents  such  a  modified  form  of  the  Gunfiint  beds,  and  1277  shovs 
the  flinty  character  of  some  of  these  beds.  The  former  is  from  be- 
tween beds  of  black  thin  sheets  of  horizontal  slate,  some  of  the  lat' 
ter  adhering  on  each  side  of  the  specimen.  It  is  composed  essentially 
of  pieces  and  graoules  of  a  dark  gray,  aphanitic  rock  varying  in  size 
from  that  of  a  pin-head  to  peas,  or  larger,  closely  compacted  together, 
but  cemented  in  the  interstices  by  a  glassy  mineral  that  appears  to  be 
free  quartz,  the  geaeral  aspect  being  that  of  a  dark,  basic,  dense 
diabase  specked  with  minute  white  spots. 

About  half  a  mile  further  west,  on  the  north  shore,  where  the  blufT 
ceases,  and  a  bay  extends  toward  the  north,  the  trap  lies  directly  on 
the  slates,  with  little  flint,  and  with  little  modification  of  the  slaty 
beds — Fig.  9.  The  trap,  bowever,  is  rendered  black  and  very  fine- 
grained at  the  bottom  and  for  some  space  upward — say  six  feet — but 
graduates  into  rock  the  same  as  1275  at  the  top,  making  a  basaltic 
capping  over  the  slates,  similar  to  that  at  the  east  end  of  South  Fuwl> 


Fig.  9.    Gabhro  sheet  lying  on  Animike  slate. 
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lake,*  but  not  on  so  magDificent  a  scale;  and  the  transition  seems  to 
be  as  sadden.  This  bluff  is  abont  60  feet  hiffh.  Th«  dip  is  S.  E., 
four  or  five  degrees.  There  are  coDtinnous  sheets  of  flint,  trans- 
lucent like  obsidian,  in  terbedded  in  the  slates.  Bat  this  does  not 
gradaate  into  the  trap  although  at  first  surmised  to. 

Near  the  mouth  of  the  creek  which  enters  GunSint  lake  from  the 
north,  at  the  east  end  of  the  long  bay,  is  an  exposure  of  a  dark- 
colored  fibrous  schist  (1278),  evidently  belonging  to  a  different  forma> 
tion-— the  Eewatin  series  of  Mr,  A.  G.  Lawson  uf  the  Canadian  geo- 
logical sarve;.  This  is  nearly  vertical  in  its  general  structure,  or  dips 
85° — 88°  north,  and  the  strike  is  E.  &  W.  (true).  This  is  fine  and  ap- 
parently hydromicaceoua  and  softens  under  the  weather.  It  embraces 
cubes  of  pyrite.  In  the  midst  of  this  schist  appears  rock  1279,  some- 
what like  a  dike,  which  is  coarser-graiued,  sub-porphyritic  with  feld- 
spathic  grains  that  weather  pinkish,  is  very  siliceous,  fibrous  in  the 
Bsme  direction  as  the  schist,  and  runs  about  parallel  with  its  prevalent 
structure.  Intimately  disseminated  through  this  sub-porphyritic  rock 
are  fine  scales  of  a  micaceous  element,  appearing  like  muscovite  but 
perhaps  of  the  same  nature  as  the  finer  micaceous  scales  of  the  schist. 
These  are  so  arranged  as  to  their  direction  as  to  impart  a  schisto- 
gneissic  structure  to  the  whole  rock. 

This  exposure  is  interesting,  being  the  most  eaatern  known  locality 
of  the  Eewatin  rocks  in  Minnesota,  and  only  about  20  rods  distant 
ft-om  some  horizontal  slates  of  the  Auimike,  which  lie  but  little 
further  south  in  such  a  position  as  to  be  necessarily  unconformable 
over  the  Eewatin. 

But  a  short  distance  further  west  gubbro  appears  at  the  lake  shore 
in  a  short  exposure,  and  rises  inland. 

Again,  a  few  rods  further  west,  appears  rock  1280,  a  part  of  the 
Eewatin  series,  apparently  an  old  eruptive.  Gabbro  rises  high  in  a 
ridge  immediately  inland.  This  older  eruptive  (?)  is  apparently  sim- 
ilar to  the  dioryte  and  serpentine  group  of  Dr.  G.  Rominger,  seen  in 
the  northern  peninsula  of  Michigan,  and  perhaps  is  stratigraphically 
near  the  same  horizon. 

Next  adjoining  this  old  eraptive  rock,  is  a  larger  outcrop  of  Ee- 
watin strata,  with  gabbro  lying  on  it.  It  is  a  gray,  compact,  felsitic 
rock,  weathering  reddish,  1281.  It  is  marked  east  and  west  by  very 
evident  sedimentation  bands,  the  strata  standing  about  vertical,  the 
aspect  resembling  that  of  a  transition  to  "red-rock"  seen  on  the 
Eawishiwi  last  year.     This,  however,  is  quite   another  "red  rock" 

•  Skttcbed  Id  1678. 
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from  that  seen  south  from  Crocodile  lake  last  week.  Tliat  was  rerj 
•evidently  crystalline  from  a  molten  condition,  bat  this  retains  its  sed- 
imentary stracture,  and  conld  hare  been  only  plastic.  This  grayish, 
fine,  felaitic  rock,  which  is  not  sericitic,  becomes  hydromicaceous  and 
glistening,  or  is  replaced  by  such  a  rock,  a  little  further  west,  and  then 
it  ie  laminated  as  if  by  a  fluidal  structure,  the  laminse  being  curved  and 
contorted  about  large  quartz  grains  that  are  enclosed  in  the  mass. 
Whether  these  quartz  grains,  which  have  the  vitnous  straotnre  of 
chemically  pure  quartz  and  are  not  fragniental,  are  indigenous  to  the 
rock,  originally  porphyritically  generated,  or  were  the  result  of  coarse 
sedimentation,  it  is  difficult  now  to  say.  They  are  sub-angnlar,  but 
are  frequently  elongated  east  and  west,  in  concordance  with  a  direc- 
tion of  the  laminse  (1282). 

This  pebbly  (or  porpbyritic)  structure  increases,  further  west,  and 
the  rock  becomes  firm  and  more  massive,  rising  in  vertical  cliffs  about 
40  feet  at  the  shore,  constituting  a  porphyritic  gneiss,  the  quartz 
grains  becoming  more  abundant  and  larger  and  being  accompanied  by 
large  crystals  of  white  feldspar,  (1283).  While  here  the  laminated 
structure  is  broken  up  and  lost  there  is  substituted  a  concordant 
fibrous  and  gneissic  rift  pervading  the  rock,  1^3  (compare  Nos.  309, 
310  and  311,  report  for  1880).  Interbedded  with  this  gneiss  is  argiU 
litic  slate,  1281-5. 

There  is  a  green,  fibrous  rock  also  seen  here,  same  as  1280,  which 
may  have  resulted  from  change  in  a  basic  eruptive,  which  is  inter- 
bedded with  this  porphyry  and  argillyte.  It  is  in  thick,  conformable 
beds.  It  goes  down  deep  and  belongs  to  the  same  series  of  strata.  It 
is  not  in  the  form  of  an  overflow. 

Making  a  traverse  north  from  Ciunfiint  lake  at  about  half  a  mile 
■west  from  the  mouth  of  the  river  that  enters  from  Korth  lake,  un- 
questionable gneiss,  like  that  already  mentioned  (1270  and  1374),  is 
met  with  at  about  a  mile  and  a  half  from  the  lake  shore,  at  a  hight 
from  eighty  to  one  hundred  feet  above  the  lake.  The  object  of  the 
trip  was  to  see  the  changes  that  may  take  place  in  the  Eewatin  to- 
ward the  north,  and  to  learn  the  nature  and  relations  of  the  iron  ore 
said  to  exist  north  of  Gunflint  lake.  It  proves  an  interesting  section, 
which  warrants  the  following  general  statements: 

1.  All  the  iron  ore  we  find  is  in  the  Animike  and  near  the  bottom 
of  those  beds.  It  is  not  magnetic,  so  far  as  seen  here,  but  limonitic 
through  change,  though  probably  hematite  (with  more  or  less  mag- 
netite) at  first.  The  rock  with  which  it  is  connected  is  quartzyte, 
ev«n   pebbly   quartzyte — or  a  rusty,  pebbly  conglomerate.     It  lies 
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about  tbree-ronrths  of  a  mile  from  the  lake  and  strikes  east  and  west. 
Portions  of  the  rock  are  flinty  and  jaspery.  We  passed  a  low  ridge 
(not  more  than  five  feet  high)  ia  the  midst  of  the  forested  country, 
and  had  no  favorable  opportunity  here  to  observe  this  ore  (312,  1294, 
1295). 

2.  This  formation  (the  Animike)  is  Dot  seen  hero  in  exact  super- 
position on  the  Kewatin,  but  all  the  facts  seen  warrant  the  conclu- 
sion that  has  before  been  announced,  that  the  two  formations  are 
discordant.*  It  is  probable  that  the  pebbly  conglomerate,  which  i» 
in  some  places  rather  a  breccia  than  a  conglomerate,  separates  them. 

3.  But  a  short  distance  further  north  the  Kewatin  appears,  dipping' 
south  at  an  angle  of  about  80  degrees.  It  is  made  up  of,  (1),  schist 
somewhat  siliceous,  but  with  a  silvery  sericitic  element  runninff 
all  through  it,  129tl;  (2)  a  coarse  sericitic  porphyry  like  No.  1281, 
12&7;  (3)  soft  chloritic  schist,  1298.  These  are  all  interbedded,  and 
belong  to  the  samebjstem  of  stratification,  although  it  ia  very  proba- 
ble thai  the  greenish  schist  above  called  chloritic,  is  originally  of 
eruptive  origin  among  the  Eewatin  sediments.  This  is  seen  in  some 
places  in  lenticular  beds,  and  embraces  chemical  quartz  veins.  Qen- 
erally,  however,  it  runs  great  distances  nearly  or  quite  coincident  with 
the  bedding  and  strike  of  the  other  strata. 

4.  About  a  quarter  of  a  mile  further  north  a  great  change  takes 
place.  The  bedded  Kewatin  is  confused  and  twisted,  and  though  stiR 
showing  the  same  rocks,  is  largely  replaced  by  a  micaceous  and  hom- 
blendic  rock  (1299, 1300)  which  itself  appears  also  like  a  part  of  the 
conformable  sedimentation.  It  is  comparable  to  the  micaceo-horn- 
blendic  portion  of  the  Kewatin  which  in  the  report  of  last  year  was 
designated  Vermilion  group.^  It  lien  on  all  sides  of  all  the  above- 
varieties  of  the  Kewatin  proper,  and  also  embraces  some  black  hard-, 
ened  argillyte.  In  this  dark-green  belt  the  included  "  porphyry  "  is 
more  nearly  all  crystalline.  At  a  short  distance  further  north  the 
change  to  gneiss  (1301)  is  complete,  or  so  nearly  complete  that  there- 
appear  in  it  only  a  few  blackish -green,  stretched  or  pressed,  boulders 
and  rarely  a  nearly  white-weathering,  highly  siliceous  fine-graiuecl 
sjenitic  band,  runuing  east  and  west,  uniform  in  direction  with  the 
general  strike  of  all  the  rocks.  Even  in  this  gneiss  the  same  "  ppr- 
phyritic"  distribution  of  quartz  and  feldspar  is  observed.  The  feld- 
spar weathers  out  in  sub-angular  grains  on  the  surface,  and  all  the- 
minerals  have   an   elongation   east  and   west.     This  syenite-gnciss- 
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varies,  throagli  change  id  the  hornblende,  to  firanitic-gneiss  and 
chloriie-goeiss.     At  the  point  reached  farthest  north  it  is  micaeeoua. 

5.  We  thus  have  a  conformable  transition  from  the  Eewatin 
chanfced  graywackce  and  argillytes  to  the  gneisa  and  syenite  of  the 
Laurentian,  without  any  sign  of  eruptive  origin  of  the  latter,  the 
whole  maintaining  a  dip  and  strike  in  the  same  direction,  the  former 
being  about  80°  from  the  horizon  and  the  latter  about  east  and  west. 

A  trap  dike  (1303)  cuts  these  beds,  running  from  the  syenite  south 
and  passing  through  the  Yermilion  group,  or  the  mica-hornblende 
belt.  It  is  24  feet  wide.  The  advent  of  tKis  rock  is  much  more 
recent,  and  it  maintains  a  massive,  undecayed  internal  constitution. 

Making  a  closer  inspection  of  the  rocks  of  the  Yermiliou  group  at 
this  point,  they  are  found  to  extend  north  and  south  about  fifteen 
rods.  There  is  certainly  a  conformable  transition  from  the  Eewatin 
to  this,  which  is  chieSy  mica  schist,  at  least  superficially.  At  some 
depth  within  the  rock  perhaps  there  would  be  found  a  greater  propor- 
tion of  hornblende,  since  it  seems  that  the  mica  results  from  the 
natural  decay  of  the  hornblende.  The  inter-bedded,  light-colored 
rock  is  the  gray  "  porphyritic  "  rock  of  the  lake  shore,  but  has  some 
micascales.  It  acts  here  much  like  the  so-called  "dikes"  of  gneissthat 
Are  interstratified  with  the  Yermilion  group  or  mica  schists  north  of 
Yermilion  lake.  It  fades  out  by  very  slow  transitions  into  the  mica 
schist,  and  it  also  is  replaced  abruptly  by  it.  It  runs  to  needle- 
shaped  points  and  vanishes  conformably  in  the  darker  rock.  If  it  is, 
hence,  eruptive,  then  this  porphyritic  rock  everywhere  is  eruptive, 
jind  also  the  schist  into  which  it  graduates  at  the  lake  shore.  Rock 
No.  1304  shows  a  blending  of  the  characters  of  the  mica  schist  with 
those  of  the  rock  that  shows  the  porphyritic  characters.  The  belt 
from  which  this  came  is  about  ten  inches  wide,  and  such  are  numerous 
in  the  schists.  Indeed  there  can  be  seen  almost  every  kind  of  transi- 
tion and  every  direction  of  gradation  between  the  schist,  the  horn- 
blendic  rock  and  the  porphyritic  and  gneissic  rock.  They  all  occur 
as  strings  and  as  isolated  portions  in  each  of  the  others.  There  are 
belts  of  coarsely  hornblendic  rock  that  alternate  several  times  in  the 
mica  schist,  conformably  with  the  strike,  but  the  former  are  confused, 
lumpy  and  uncertain.  They  may  have  been  basic  eruptives  in  the 
sediments  of  the  Kewatin  at  the  time  of  their  accumulation,  and  so 
spread  out  as  sheets  approximately  conformable  to  the  sediments. 

The  section  foregoing  was  made  on  the  town  line  extended  north 
from  the  south  side  of  the  lake  between  towns  65-1  and  65-3,  W. 

At  the  east  end  of  Gunfiint  lake  Gapt.  Sedgwick,  of  Chicago,  is 
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fakving  sarTeyed  out  ■  long  tract  of  land  od  the  sortb  Bide  of  Oud> 
Sini  lake.  It  ie  foar  ot  fire  mileB  long,  aod  from  a  half  mile  to  a  mile 
ia  iridth,  and  is  Baid  to  be  done  on  account  of  the  prospecta  of  iron 
ore  on  the  north  shore  of  the  lake.  Not  far  west  of  the  sand-beach, 
which  ia  at  the  east  end  of  the  lake,  but  on  the  north  shore,  thn  Ani- 
mike  rises  np  from  below  the  water,  and  from  below  a  thin  sheet  of 
trap,  and  is  exposed  about  2i  feet  abore  the  water.  It  evidently  was 
once  covered  entirely  by  gabbio,  sincv  that  rock  is  seen  immediately 
overlying,  at  the  same  place.  Here  is  an  interesting  exhibition  of  the 
gray  rock,  so  much  resembling  some  gray  quartzyte,  of  which  men- 
tion has  been  made  in  earlier  reports.  It  is  very  fine-grained,  but 
while  it  embraces  quartz  it  also  contains  s  considerable  percentage  of 
feldspar,  or  feldspathic  material;  but  the  most  of  the  two  feet  seen  is 
blotched  and  varioasly  stained  gray  and  rusty.  A  film  of  fine  rusty 
rock  coats  over  much  of  the  gray  rock,  such  as  has  been  the  cause  of 
much  perplexity  as  to  its  origin  and  manner  of  formation  ever  since 
it  was  first  seen  in  187S.*  There  seems  to  be,  however,  a  natural 
chemical  round  of  changes  which  gives  origin  to  this  film,  the  initial 
point  being  the  existence  of  carbon  in  the  slates  of  the  Animike. 
These  gray  layers  are  associated  with  thin  carbonaceous  slates.  The 
two  make  the  bulk  of  the  Auimike  beds. 

6iven  a  black,  shaly  or  carbonaceous  rock. 

Exposed  to  the  air  the  carbon  is  oxidized  and  slowly  forms  carbonic 
acid. 

This  carbonic  acid  at  once  combines  with  some  base,  whatever  may 
be  present,  or  any  oxide,  such  as  magnetite  (which  is  found  present  in 
the  Animike  here),  making  a  carbonate.  In  casa  iron  is  present  it 
forms  siderite  which  has  also  been  found  in  these  beds  in  noticeable 
quantities.  This  carbonate  may  be  deposited  in  pre-existing  cavities 
and  Teins,  under  the  guidance  of  percolating  water,  or  it  may  be  sub- 
stituted, particle  for  particle,  for  magnetite  in  the  body  of  the  rock, 
and  thus  be  found  to  permeate  the  formation  in  somewhat  the  same 
manner  that  the  oxide  does  now. 

This  carbonate  of  iron  is  nnstable,  and  immediately  suffers  the 
further  attack  of  oxygen,  making  a  quick  transition  to  peroxide  of 
iron,  and  even  to  hydrated  peroxide.  Hematite  and  limonite  would  be 
the  next  step,  and  the  last,  these  being  perfectly  stable  except  under 
the  operation  of  mechanical  forces,  or  in  the  presence  of  some  other 
acid.  The  carbonated  state  is  least  observable,  both  as  to  the  time  it 
requires  and  the  apace  ita  product  occupies.     Indeed  the  transition 
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may  be  so  rapid  that  the  carboDated  stage  ia  ioTiaible,  and  the  carbos 
of  the  shalea  itself  may  appear  to  act  directly  on  the  magoetite  con- 
verting it  to  the  hydrated  llmonite. 

There  are  three  Htages,  and  they  are  all  visible  at  numerous  places, 
and  sometimes  in  the  same  bed  of  the  Auimike. 

The  first  stage  is  black  and  carbonaceous  (see  Noa.  299, 1263  and 
1305). 

The  second  stage  is  gray;  sometimes  it  effervesces  freely.  It  is 
compact  and  fine  in  grain  and  generally  brittle.  (See  Nos.  312,  and 
1806, 1307  and  1310). 

The  third  stage  is  rusty  red  with  Iimonite.  (See  Nos.  312,  437, 
1307). 

This  progressive  change  seems  to  take  place  in  the  slates,  where 
there  is  probably  some  magnetite  which  partakes  in  the  formation  of 
a  carbonate.  Thus  by  the  aid  of  carbonic  acid  magnetite  is  converted 
to  hematite  and  Iimonite,  and  this  may  have  affected  large  bodies  of 
ore. 

Iron  aand  appears  on  the  beach  at  the  east  end  of  Ounfiint  lake. 


Fig.  10. 
The  above  sketch  (fig.  10)  illustrates  an  outcrop  on  the  north  side 
of  Gunfiint  lake,  jiear  the  lake  shore,  about  on  sec.  13  (if  the  United 
States  system  of  survey  were  extended  to  the  Canadian  shore),  at  the 
east  aide  of  a  little  bay  which  has  a  sandy  beach.  Here  is  one  of  the 
iron  localities  of  the  Sedgwick  location.  The  ore  here  is  apparently 
of  very  variable  quality,  some  of  it  being  a  high  grade  magnetite 
(1308),  but  BO  far  as  seen  in  limited  quantities.  It  is  associated  with 
the  fiinty  schist  of  the  Animike,  and  with  a  rock  (1309)  which  re- 
sembles the  olivinitic  ore  seen  last  year  on  the  north  shore  of  Birch 
lake.  Fig.  10  shows  a  mass  of  gabbro  lying  next  north  of  a  hill  of 
Animike  slates,  and  rising  less  high  than  the  slates.  Such  relative 
positions  of  these  two  could  be  repeated  at  various  other  places  about 
Qunfiint  lake.  The  gabbro  here  does  not  seem  to  be  interbedded  in 
the  slates  and  schists,  but  to  lie  on  them  unconformably.  The  top 
of  the  Animike  rocks  seems  to  have  formed  a  zigzag  line,  caused 
either  by  a   series  of  short   fanltings,  breaking  the  strata  so  as  to 
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present  perpendicular  cliffs  facing  north,*  or  by  erosion.  Over  these 
btufb  the  gabbro  flowed,  and  corered  the  country.  This  overflow 
seems  to  have  followed  immediately  after  the  deposition  of  the  slates 
cf  the  Animike,  and  to  have  been  partly  cotemporary  with  it,  since 
it  is  interbedded  with  thetn  in  some  places.! 

Along  the  N.W.  shores  of  Qunflint  lake  are  great  quantities  of 
nuty  rock  interbeded  with  flint,  the  two  alternating  in  somewhat 
irregnlar  and  lenticular  masses  or  sheets.  This  rosty  rock,  nome- 
times  designated  qnartzyte,  is  evidently  the  same  thai  is  associated 
with  the  ore  at  1308  and  1309,  and  is  a  form  of  the  so-called  "  musco- 
vado" rock.  Much  of  this  is  in  loose  fragments,  and  some  of  it  is 
brecciated  and  recemented  by  the  rusty  rock  as  a  matrix.  Compare 
1810, 1311. 

Some  modified  forms  of  the  Animike  constitute  the  "muscovado  " 
rock,  of  the  report  of  last  year.  This  is  seen  just  west  of  the  "nar- 
rows "  of  Ganflint  lake  (1313),  where  the  same  rock  is  magnetited. 

The  trap  in  Aoimikie  bay  gradnates  into,  or  alternates  with  gabbro, 
and  also  becomes  coarsely  porphyritic,  the  large  gray  plagioclase  crys* 
tala  being  embraced  in  a  medium-grained  mass,  which  last  has  acicular 
(feldspan  ?). 

The  iron-bearing  part  of  the  Animikie,  seen  on  the  south  side  of  the 
point  south  of  Black  Fly  bay,  is  a  quartz,  and  flint  and  jasperoid 
schist  (1315).  It  is  very  siliceous,  but  still  associated  with  the  "mus- 
covado" rock.  It  has  a  curious,  floe,  fluidal  or  streamed  structure, 
and  the  white  silica  is  chalcedonic.  It  is  nearly  horizontal,  or  tilt«d 
somewhat  in  diverse  directions,  fragmental,  sometimes  pebbly.  It  is 
fine,  sometimes  with  bauds  of  red  jaspilyte,  and  sometimes  with  con 
siderable  magnetite. 

North  of  this,  as  if  underlying  it,  is  a  bloff  of  slaty  Animike: 
and  across  the  bay  next  north,  is  the  Syenite  range  (1318),  without 
any  Eewatia  intervening..  This  indicates  either  that  the  Eewatiii 
is  wholly  changed  to  syenite  (Lanrentian ?)  or  that  the  Eewatin  beds 
seeu  so  conspicuous  on  the  lake  shore  a  few  miles  further  east,  aud 
extending  for  half  a  mile  north  of  it,  run  below  the  Animike  as  they 
pass  toward  the  west.  Either  hypothesis  would  demonstrate  the  non- 
conformity of  the  Animike  on  the  Keicatin 

Tlu  8j/enUic  gneiss  on  the  north  side  of  Black  Fly  bay  (1316)  is  like 
that  seen  north  from  the  Kewatin  and  Vermilion  groups,  on  the  traverse 
made  northward  from  Guuflint  lake  ClSDl).     It  has  here  a  strike  E. 

*  Ai  fsdntad  In  tbtmcntta  annnul  npnrt.  p.  IS. 

■t  St.  Inter,  tbe  gfol  gy  oC  Cbab  lulu,  wmI  rmm  OnnHlnt  iBkr. 
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5°  S.  and  seems  to  lie  aooth  from  the  strike  of  the  TermilioD  rocks.' 
It  is  a  very  remarkable  fact,  however,  that  toward  the  north  here 
there  can  be  seen  nothing  of  the  rocks  of  the  Verroilion  Kfuop.  Tber« 
it>  almost  a  continuons  rock  exposure  along  the  river  leading  toward 
the  north,  and  to  Saganaga  lake,  and  nothing  but  syenite  is  seen.  The 
mica  •hornblende  series  is  conspicuous  wherever  it  exists,  and  it  could 
not  cross  this  river  without  its  being  observed.  It  is  necessary  to 
infer,  therefore,  either  that  the  strike  changes  so  as  to  bring  the  Ver* 
miHon  belt  in  its  westward  extension,  underneath  the  Animike  at 
some  point  between  the  narrows  and  the  place  ef  making  the  trftverse 
already  described,  or  that  the  whole  is  converted  into  syenitic  gneiss, 
with  no  micaceo-horublendic  stage  preserved.  This  gneiss  is  like 
that  seen  to  come  on  by  a  change  in  the  Kewatin,  already  described. 
It  is  not  perfectly  cryetalline,  but  parts  are  left  with  only  an  amor- 
phous crystallization,  or  the  feldspars  and  quartzes  are  imperfect, 
crowded  and  ebapeleBs,  bnt  always  elongated  east  and  west,  in  the 
direction  of  the  strike.  Some  of  the  quartzes  are  an  inch  and  a  half 
long,  but  no  more  than  a  quarter  of  an  inch  wide,  but  generally  they 
are  about  half  an  inch  long  and  an  eighth  inch  wide,  being  rather  len- 
ticular lumps  of  quartz  than  crystals.  Their  forms  stand  out  pronn- 
nently  on  the  weathered  surface.  The  third  ingredient  of  this  syenitie 
gneiss,  which  seems  to  be  originally  and  generally  hornblende,  be- 
comes chloritic,  hydromicaeous,  or  muscovite,  this  difference  being  due 
probably  to  some  extent  to  an  apriori  difference  in  the  sediments,  but 
also  lai^ely  to  a  difference  in  the  degree  of  exposure  and  decay.  The 
structure  is  vertical. 

A  striking  fact  in  connection  with  this  gneiss  is  the  enclosure  of 
masses  of  hornblendic  rock,  i.  e.  of  long  and  lenticular  patches  in 
which  the  dark  bornbleude  is  mnch  more  abnndaot  than  any  other 
miueral.  This  appears  on  the  upper  surfaces  and  on  the  eastward 
facing  bluffs,  showing  they  are  of  short  extent,  the  longest  not  bein^ 
more  than  eight  feet  east  and  west,  and  the  thickest  not  more  than 
eight  inches  from  north  to  south.  They  cease  by  running  to  points 
and  thin  edges  and  fading  out.  This  dark  rock  is  the  same  as  the  rock 
in  the  Yermiliou  group  as  seen  further  east,  and  it  may  be  the  van- 
ishing point  of  that  group. 

The  Vermilion  group  at  Gunfiint  lake, — Owing  to  the  importance  of 
the  question— what  becomes  of  the  series  of  dark  schists  (the  Yermil- 

■Aocordlnita  nj  brother*!  abnr»iloD  ilMatrlkeor  itM  ilrDcturt  of  ilw  gnaln  at  ibellnt  fhlliof 
Bnundarj  river,  nboot  IX  "iHn  lorth  of  Onnfllnt  liike.la  10  dcg.  N.  of  B.  imag).  Tha  T^rfiUoq  !• 
aoppoaad  not  ta  «iend  S°  E. 
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ioa  groap)  in  its  eztenaioB  toward  the"  narrows"  I  sent  back  Mr. 
F.  y.  Stftcy,  with  one  man,  to  make  special  search  for  it,  and  for  its 
manner  of  disappearance,  with  directions  to  make  excursions  north 
from  the  north  shore  of  Ounflint  lake  across  the  strike  of  the  rocks 
until  he  found  what  becomes  of  it.  Two  such  excursions  were  made, 
one  nearl;  on  the  line  of  extension  north  of  the  line  between  sees. 
t'6  and  27,  and  the  other  nearly  on  the  line  of  separation  between 
sees.  25  and  26,  if  the  same  were  to  be  extended  across  the  lake  into 
the  Canadian  territory.  It  seems  from  the  search  of  Mr.  Stacy  that 
this  series  of  strata  ceases  rather  abruptly  and  is  replaced  by  the 
■yeaitic  gneiss  of  the  region;  but  what  are  the  facts  of  its  manner  of 
disappearance,  it  is  not  yet  known. 

Following  is  Mr.  Stacy's  account  of  this  search.  The  specimens  he 
obtained,  to  illnstrate  bis  trip  and  notes  are  numbered  from  1457  to 
1500,  both  indusire,  and  are  described  in  the  appended  list  of  rocks 
collected. 

The  "  Slack  BM  "  of  Ovnflint  Lake. 
The  following  Is  so  account  of  two  ebort  fnl&Dd  excursions  from  the  north  sboie 
0/  Qnnflint  liihe,  Sept.  T,  1B87,  by  P.  N.  Btocy  and  Churlas  Sucker.  Two  day* 
before,  Sept.  6,  the  geological  partf  under  Prof.  N.  IL  Wlachell  had  diacovered  a 
coDipicooua  "black  belt"  of  micaceous  and  homblendio  schists  about  three- 
fourths  of  a  mile  north  of  the  lake  on  the  north  and  aonth  town  line  between  flB-3 
and  6G-2,  W.  (Am.  l}urT.|.  The  object  of  the  excursions  of  Sept.  7  was  to  find 
what  had  become  of  this  black  belt  in  its  westward  extenrion. 

The  first  landing  was  made  Just  north  of  "Qabbro"  island,  about  two  miles 
w«st  of  the  above  mentioned  landing,  Sept.  S.  Tlie  out-cropping  rook  on  the 
(liore  at  thla  point  was  a  light  gray  slate  of  a  nearly  perpendicular  dip,  and  of  a 
nearly  east  and  west  strike.  Parallel  with  the  lake-ahore  for  three-quarters  of  a 
mile  due  north,  aucceislTe  bluSa  of  alataa  and  other  perpendicular  schists  of  the 
fiewatin  group,  sometimes  cut  with  igneous  dikes,  were  crossed  st  a  gradual  in- 
crease of  eleratlon.  Until  at  a  distance  of  nearly  a  mile  from  the  lake,  and  at  an 
elevation  of  about  200  feet  above  the  lake-level,  the  Kewatin  was  discovered  over- 
capped  with  gabhro.  North  of  this  was  a  steep  decline  into  an  extensive  swamp, 
with  no  further  out-crops  for  half  a  mile  farther  north,  and  the  search  for  the 
black  belt  at  thla  point  was  diacontinued. 

Falling  to  find  the  black  belt  in  this  first  inland  ezcuraion,  a  second  landing  was 
made  about  one  mile  further  east,  and  mid-way  between  the  excuralon  just  de- 
scribed  and  that  of  Sept.  6.  At  the  second  landing,  also,  the  Eewatlu  cropped  out 
It  Iheshore-llne.  But  when  first  met  at  this  point,  theEewalin  wasa  "porphyrel  " 
—a  micaceous,  sericitlc  schist  with  feldspar  crystals  between  the  laminn.  In  the 
jDDraejr  due  north,  next  came  cherty  schist,  then  slate,  followed  by  Mrlcitic  and 
micaceous  achisis,  and,  by  graduh)  iranuiion,  the  usual  members  of  the  Eewatin 
groDp;  until  at  a  distance  of  about  three-quarters  of  a  mite  from  the  shore  ap- 
peared the  "black  belt"  of  b'^rnb'ondic  and  mlcaceiui  schists.     Tiiese  in  uira 


.dr,yCOOgIe 


7*1  BIXTBEKTH  ANNTTAl  RBPOET 

were  followed  In  the  ubu&I  order  bj  the  kubImIc  aed  sjenltic  rocki.  At  &  dUtance 
o(  about  e  mile  end  e  qturter  north  of  the  lake,  and  at  au  elevation  of  about  230 
feet  ubore  tbe  luke-level,  was  found  in  the  topmost  bluffs  a  typlca]  Bnganaga 
eycoite. 

Tbe  "  black  belt  "  as  thus  diacavered  appeared  to  Im  ia  the  direct  strike  of  lltat 
found  further  east  on  Sept.  9,  but  was  much  broader  in  extent  and  higher.  Tbe 
narrow  beds  of  two  days  before,  Ijing  in  a  single  blufl,  had  widened  oui  Into  a 
•erleaof  parallel  bluffs  from  one  hundred  to  two  hundred  feet  elevation  above  tbe 
lake-level.  These  bluffs  of  vuring  micaceous  and  homblendic  schists  rose  in 
■ucceesive  paiallel  terraces  for  over  a  quarter  of  h  mile  north  of  where  flnt  diecov- 
ered,  until  flnallj  merged  ioto  the  ajealte  which  formed  the  broad- backed  summit. 
In  Us  extension  a  half  mile  westward  the  ridges  of  the  belt  appearad  to  be  cut  off 
by  low  and  swsmpy  ground. 

la  the  absence  of  definite  information  as  to  the  disappearance  of 
this  "black  belt,"  Mr.  U.  S.  Grant  was  directed  in  July,  1888,  to 
make  further  search,  on  the  occaaion  of  a  visit  to  that  region.  His 
report  is  not  rendered  yet,  bat  in  s  letter  from  the  field  he  states  that 
he  traced  it  westward  to  within  200  feet  of  a  range  of  syenite  hills 
from  which  it  was  separated  by  a  swamp,  and  the  manner  of  contact 
could  not  be  observed. 

Farther  west,  as  will  be  stated  more  fully  later,  on  the  west  side  of 
the  "narrows,"  this  belt  of  mica-horn blendic  rocks  appears  again  and 
constitutes  an  important  member  of  the  series  of  the  region. 

As  to  any  unconformity  between  the  so-called  "  crystRlliue  schists" 
and  the  Eewatin  graywacke  and  the  associated  porphyroidal  rocks, 
nothing  is  seen  of  it  about  Guoflint  lake.  On  tbe  contrary  all  that  is 
visible  indicates  a  conformable  transition,  by  gradually  changing  pro- 
portions of  minerals,  aggregated  in  beds  that  are  everywhere  con- 
formable, from  the  Eewatin  to  the  Vermilion  group.  It  is  true, 
however,  that  the  appearance  of  distinctly  micaceous  and  distinctly 
hornblendic  beds,  is  different  from  anything  seen  in  the  other 
portions  of  Mr.  Lawson's  Kewatin.*  But  with  this  appearance  con- 
tinue the  same  kinds  of  beds  as  in  the  graywacke  belt,  alternating 
with  these  micaceous  and  homblendic  beds.  But  when  these  darker 
constituents  appear  there  seems  to  be  a  more  complete  crystallization 
of  all  the  parts,  the  porphyritic  laminations  approaching  nearer  to 
crystalline  gneiss,  and  being  leas  sericitic.  There  is  here  a  progressive 
crystallization  from  the  graywacke  and  sericitic  schist,  through  the 
schists  of  the  Vermilion  to  the  gneiss  of  the  Laureutian;  there  seems 

■  liphDDJd  beteinniib«r«ltbNtIIIr.  LtmiD'a  i1«lliitl[oii  of  Kewdlo  mmkca  Ifamt  group  gmbnicii  th* 
VBrinllliiS  f[niDr ;  bui  ftdiSMtlr  In  thlx  rsport  tbs  XTrn  KnriilD  It  naed  In  i  natrict«l  taiiM  by 
AaitU.iglba  ■- black  brlt,"udtb*t«na  VtrmUIOD  lasiiplM  dlillncilTiitr  io  Um  "blick  btll." 
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to  be  no  more  reason  to  place  the  Termilion  group  with  the  Lanren.' 
tian  there  is  to  place  it  with  the  Eevratin. 

While  there  is  this  gradual  transition,  bo  far  as  can  be  aeea,  from 
the  graywackea  into  the  Laureotian,  there  ia  yet  reason  to  exempt  the 
greater  part  of  the  Vermilion  group  from  the  ordinary  sedimentary 
methods  of  aconmalation  of  clastic  rock.  It  appears  to  have  been 
introduced  in  some  places  and  not  in  others.  Ita  composition  will 
>llow  of  its  hiring  been  of  eruptiTe  origin  among  the  sediments  of 
Kewatin  time,  in  some  each  manner  as  the  eruptive  beds  are  seen  in- 
trodnced  and  interstratified  with  the  Cupriferous.  Indeed  it  is 
believed  now  to  have  marked  one  of  the  early,  if  not  the  earliest, 
general  outpoarings  of  basic  eruptive  rock.  It  was  embraced  into 
the  strata  of  the  then  forming  crust,  and  was  disposed  with  general 
conformability  between  the  underlying,  older,  sediments,  and  the 
later  graywacke  belt.  It  has  suffered  the  upheavals  and  pressures 
and  displacements  that  the  other  strata  have  experienced.  It  haa 
Wn  turned  op  edgewise,  like  them,  but  it  has  maintained  its  dis- 
tinctive character  and  its  general  stratigraphic  integrity.  On  the 
side  toward  the  gneiss,  which  would  naturally  be  the  bottom  of  the 
overflow,  the  transition  from  the  Yermilion  group  is  sometimes 
through  a  series  of  fissures,  veinings,  dikes,  and  included  masses, 
indicating  an  epoch  of  disturbance  such  as  would  allow  the  escape  of 
molten  rock,  while  on  the  side  toward  the  Kewatin  graywackes  the 
trsnsition  is  one  that  indicates  a  sedimentary  mingling  and  iuter- 
Btratificatifin  of  graywacke  debris  with  debns  from  the  eruptive  rock 
last  poured  out.  These  alternations  are  sometimes  very  numerous, 
but  gradually  the  micaceous  (originally  hornblendic)  element  fades 
out,  and  the  well-known  graywacke  element  only  remains. 

West  from  the  *'  narrows  "  extends  Auimike  hay,  a  spur  from  Qun- 
fiini  lake.  Ascending  the  point  north  from  this  on  the  north  side  of 
the  point,  thus  passing  from  the  gneiss  across  the  strike  of  the  Ani- 
mike  up  to  the  gabbro  which  forms  the  summit  of  the  point,  an  out- 
crop of  rock  is  encountered  such  as  has  been  seen  frequently  near  th» 
contact  of  the  gabbro  on  the  other  rocks,  and  which  has  been  styled, 
in  some  of  its  aspects,  "mnscovado,"  but  here  it  is  finer,  and  has  a 
siliceous  ft'ame>work  instead  of  siliceous  grains  (1319). 

It  passes  into  a  siliceous  (streamed?)  gray  rock,  evidently  fine- 
bedded  and  not  wholly  siliceous  (1820). 

And  in  immediate  contact  with  these,  sometimes  one  and  sometimes 
the  other,  is  considerable  magnetite  which  probably  here  becomes  val- 
aable  as  merchantable  ore  (1331)  The  needle  is  wild;  not  much  is 
visible,  but  it  is  in  place,  and  might  be  in  large  quantity. 
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PasRiiigfurther  south,  on  this  point,  I  meet  with  a  great  maoy  large 
fallen  massea  of  freshly  broken  (not  rounded)  gray,  coarse  quartzyte, 
or  grit  (1332),  evidently  derived  from  some  portion  of  the  bluff  which 
here  rises  about  100  feet  higher  and  faces  toward  the  north. 

At  the  top  of  the  hill  is  gabbro  (1323),  but  in  places  it  is  fine- 
grained.  It  is  distinctly  basaltic,  and  in  some  places  takes  the  form 
of  A  coarse  porphyry  like  1314. 

Sample  1324  is  a  fine  black  slate,  nearly  horizontal,  from  near  con- 
tact with  the  gabbro,  north  of  Animike  bay,  bnt  slightly  changed.  In 
this  black  slate  one  can  imagine,  from  the  forms  seen  on  the  bedding 
surfaces,  that  he  sees  encrinites,  oatracoids,  climactiohnitea,  fueoida, 
and  mammillated  or  finely  pitted  surfaces  that  recall  the  rough  plates 
of  some  large  fishy  reptiles.  But  so  far  as  I  can  see  these  shapes  are 
all  of  mechanical  origin.  They  do  not  seem  to  warrant  the  unquali- 
fied statement  of  organic  remains  in  this  rock.  *  Still  it  is  very  proba* 
ble,  judging  from  their  carbonaceouB  composition,  their  finely  slaty 
sedimentation,  and  the  preservation  of  fine  ripple-marks  (1385),  that 
life  existed,  probably  animal  Jife,  at  the  time  of  the  gathering  of  these 
sediments,  and  that  real  organic  remains  will  be  discovered  in  them 
sooner  or  later. 

At  Iron  lake,  at  the  old  Mayhew  location,  1387  represents  the  so- 
called  changed  quartzyte,  on  which  the  gabbro  lies  unconformably. 
This  now  seems  to  be  the  "  muscovado"  of  last  year.  The  gabbro  ia 
unniiatakably  on  it  unconformably.  1291  is  a  specimen  of  the  iron 
ore  at  Iron  lake.  * 

Rock  No.  1293  is  from  a  boulder,  north  shore  of  Iron  lake.  The 
interesting  feature  in  this  boulder,  which  was  rounded,  and  evidently 
far  transported  by  drift  agents,  \a  that  it  is  made  up  of  boulders. 
Originally  the  mass  measured  3  ft.  by  3i  ft.  by  4  ft.,  and  by  the 
action  of  fire  large  slabs  have  been  made  to  drop  off.  Otherwise  no 
samples  could  have  been  obtained  with  any  means  which  we  could 
control.  Tbia  is  not  only  made  up  of  boulders,  but  it  is  from  the  mica- 
hornblende  schist  or  Vermilion  group,  and  shows  that  conj^lomerates 
there  have  beeu  converted  into  crystalline  rock.  The  small  boulders 
are  of  greenstone,  mica  schist  and  changed  greenstone.  The  matrix 
ia  granulyte  or  granite.  Later  the  Vermilion  group  rocks  have  be«n 
seen  and  described  as  conKlomeritie  by  H.  V.  Winchell,  just  east  of 
the  entrance  to  Black  hay  on  Rainy  lake.  (See  his  report  in  this 
volume.) 

The  couglomerifcic  structure  has  therefore  now  been  seen  in  the 
following  crystalline  rocks  in  Minnesota; 
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1.  The  Sank  Rapids  "  graaite." 

2.  ^he  porpb;ritic  conglomerate  at  Ogishke  Uuncie  lake,  and  the 
similar  gneiss  in  Eekekebic  lake. 

3.  In  tbe  Stuntz  islaod  porodjte. 

4.  In  the  greenstone  of  Twin  moantain. 

5.  My  brother  reports  it  conspicuous  in  the  Saganaga.  granite. 

6.  This  boulder  shows  it  in  the  Vermilion  group.  (Since  this 
observation  was  recorded,  an  examination  has  been  made  of  tbu 
gneiss  qaarries  nt  Morton  and  Redwood  Falb,  in  tbe  Minnesota 
valley,  where  this  structure  is  very  comoion  snd  conspicuous.  This 
gneiss  is  certainly  in  the  soutbwestward  extension  uf  the  Yermiliun 
groQp  of  the  northern  part  of  the  state.) 

7.  In  the  "  Lanrentiaa"  syenite  in  Michigan,  aoath  of  the  Aurora 
mine.  . 

ACB088  TSB  OOCNTBT  FBOK  OUNFLINT  LAKK  TO  OSISHEK  KDNCIB. 

In  the  report  for  1881,  p.  95,  in  reporting  the  observations  made  in 
the  region  of  Qanfiint  lake  in  1878,  some  reasons  are  given  for  con- 
sidering tbe  "  qusrtzyte-slate  formation"  seen  at  Gunflint  lake  (the 
Animike)  in  borisontal  position,  the  equivalent  of  the  great  quartzyte 
and  alste  formation  at  Ogishke  Muncie  lake  which  passes  into  tbe 
Ogishke  conglomerate.  But  the  matter  was  not  settled,  and  has  been 
ever  since  an  element  of  uncertaiaty  which  has  entered  into  every 
attempt  to  establish  a  systematic  stratigraphy  for  tbe  oldest  rocks  of 
tbe  state.  At  that  time  the  tilted  schists  and  graywackes  of  the 
Eewatin  series,  with  their  contained  iron  ore,  were  considered  an 
integral  part  of  tbe  same  tilted  series  as  the  slates  and  quartzytes 
auociated  conformably  with  the  Ogishke  conglomerate;  and  tbe  iron 
ore  of  tbe  jasper  ridges  at  Vermilion  lake  were  coosidered  the  equiva- 
lent of  the  iron  ore  seen  in  tbe  Animike.  This  is  the  view  that  was 
adopted  and  subsequently  urged  by  Prof.  K.  D.  Irving.  But  since 
the  separation  of  the  Animike  from  the  £ewatinbas  been  established 
by  marked  nnconformities,  and  by  constant  differences  in  lith- 
o^QgJ  (including  a  constant  difference  in  the  kind  of  iron  ore 
asBociated,  and  their  respective  mineral  accompaniments),  it  remained 
still  to  answer  tbe  question— To  which  series,  the  Animike  or  the 
Eewatin,  does  the  quartzyte-slate-conglomerate  of  Ogishke  Muncie 
lake  belong?  The  report  of  last  year  (the  15th)  leaves  this  question 
nuaoBwered,  although  stating  (p.  881)  on  the  authority  of  some 
general  parallelizations,  that  "tbe  Ogishke  conglomerate  is  allied 
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closely  with  the  Auimike.  It  contains  Dumerous  greenatone  boulders, 
and  perhaps  repreecDts  its  basal  portions." 

Id  order  to  trace  the  strata  from  Gtnnflint  lake  westward  a  trip  was 
planned  through  the  conntrj,  leaving  the  Boundary  waters  at  the 
west  end  of  Gunfiint  lake,  and  reaching  Ogishke  Moncie  lake  by  way 
of  Gabemichigama  lake  and  Fox  lake. 

Going  west  on  the  section  line  between  sees.  21  and  ]8,  05-^  W.  to 
the  N.  W.  cor.  of  sec.  S3,  thence  aoath,  and  a  little  east,  a  recent  iron- 
working  is  found.  Here  is  a  low,  northward'facing  Animike  blu£f, 
not  eiceeding  18  feet  in  hight,  the  strata  dipping  southeastwardly 
about  12  degrees,  made  up  of  ore  on  the  top  (1825  and  1826J  abont  5 
feet,  and  of  alternating  gray  grit  and  saadstone,  with  some  ore  and 
chert,  below  (1827).  This  ore  and  the  rock  asaoeiated,  resemble  those 
of  the  north  side  of  Gnnflint  lake,  as  well  as  those  seen  in  the  Mesabi 
range  and  reported  on  by  Prof.  Chester  (11th  annual  report).  It  is 
but  little  aoatb  of  the  gneiss  range  (the  Giants'  range)  in  all  three 
places,  and  appertains  to  the  same  etratigraphic  plane,  t.  e  ,  near  the 
bottom  of  the  Animike.  No  gabbro  is  visible  here;  the  general  slope 
is  toward  the  south.  This  iron  has  been  uncovered  by  exploring  par* 
ties  at  several  other  points  further  east. 

A  little  south  from  the  face  of  the  bluff  a  shaft  has  been  sunk  into 
this  rock.  It  passed  through  the  ore-belt,  into  the  grit-stone  and 
chert,  and  struck  gneiss  within  ten  feet  from  the  surface.  This  gneiss 
is  mainly  gray,  but  some  of  it  is  reddish,  baving  orthoclase.  The  shaft 
penetrates  it  about  two  feet.  Between  the  Animike  rocks  and  the 
gneiss  is  a  thin  layer(oDS  or  two  inches)  of  yellowish  rotted  earth  and 
rock.  This  ore,  lying  in  a  sheet,  dipping  but  little  to  the  8.E.,  should 
be  taken  up  by  the  acre.  On  a  forty-acre  tract  there  would  be  many 
tons,  but  it  does  not  go  deep,  like  the  ore  at  Tower,  and  in  that  re- 
spect this  ore  differs  uniformly,  so  far  as  known,  from  that  in  the 
Eewatin  rocks.  This  location  was  discovered  by  Henry  Majhew,  and 
the  working  has  been  prosecuted  by  Messrs.  Panlson,  Barker,  Boyden 
and  Millar.  Of  this  ore  Mr.  Millar  gave  me  the  following  result  of 
analysis,  made  by  Rattle  and  Kye,  Cleveland. 

HeUllic  Iron ;...     BE.60O 

Btllca 10.oa> 

Phosphoriu 0  042 

MftDganese 4  340 

AInroiDA 0.340 

Titanium Done. 
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This  shows  &  high  grade  ore,  bnt  very  likelf  the  sample  was  selected 
vith  reference  to  getting  a  good  result,  and  tfant  the  five  feet  of  ore 
Been  would  not  average  as  good, 

Sonth  from  the  place  of  this  pit  about  half  a  mile  is  another  range 
of  magnetited  rock,  and  the  amount  of  ore  there  would  be  likely  to  be 
greater  than  at  this  place.  This  ore  is  fine-grained,  compact,  mag^ 
netic,  indistinctly  banded  and  everyway  similar  to  that  seen  in  Towns 
5d  and  60  ou  the  Mesabi  raoge,  and  unqaeationably  is  in  the  same  for- 
matioD. 

This  nnconformable  poaition  of  the  A.nimtke  on  the  gneiss  is  coa- 
clasive  against  the  idea  of  the  identity  of  the  Animike  with  the 
Kevatin  rooks,  and  also  against  their  conformability,  and  effectually 
establishes  the  distinctness  of  the  Eewatin  from  the  Huronian  of 
Canada,*  the  Huronian  being  the  equivalent  of  the  Animike  and  the 
great  quartzyte  that  overlies  it. 

Further,  the  existence  of  this  gneiss,  which  is  the  same  as  seen  in 
the  6ianta'  range  just  north  of  this  point,  at  places  so  far  south,  in 
line  of  the  strike  of  the  Kewatin  beds  that  have  been  described  on 
the  north  side  of  Gunflint  lake,  indicates  some  change  in  the  Ee- 
watin, introducing  an  irregularity  in  the  line  of  strike.  It  is 
possible,  indeed  it  seems  probable,  in  the  light  of  facts  which  have 
been  mentioned  showing  the  variableneea  of  the  lithology  of  the 
Kewatin  toward  the  greater  crystallization  of  the  adjoining  gneiss, 
that  there  is  an  encroachment  of  the  gneissic  characters  upon  the 
schistose,  and  that  the  Eewatin  beds  seen  north  of  Gunflint  lake  are 
changed  by  intensified  metamorphism  to  the  gneiss  that  here  exists  in 
the  line  of  strike  from  there.  lo  this  gneiss  occur  isolated  masses  of 
a  darker  bomblendic  rock  similar  to  those  masseu  already  described 
north  of  Black  Fly  bay,  A  great  east  and  west  dike  of  greenstone 
seems  to  cat  this  gneiss  just  north  of  this  working,  but  it  makes  only 
one  or  two  slight  exposures,  so  far  as  seen  on  section  23. 

Bnt  following  the  trail  that  runs  west  along  the  north  side  of  sec. 
S2,  this  great  greenstone  dike  becomes  visible  on  the  north  side  of 
the  trail  about  an  eighth  of  a  mile  west  of  the  section  corner.  This 
is  in  65-4.  Rock  1829  is  a  sample  of  this  dike,  seen  on  the  north  side 
of  the  trail.  Large  detached  masses  have  fallen  from  the  cliffs  which 
rise  precipitous  along  the  north  side  of  the  trail.  The  direction  of 
the  dike,  if  so  it  may  be  called,  is  about  15°  south  of  west.    This 
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sample  is  like  gabbro,  and  doea  not  correctly  represent  the  nature  of 
tfaia  greeostoDe.     Soe  rather  1330  and  1381. 

The  tiianta'  range,  which  is  crossed  by  the  section  line,  rans  sonth- 
west  at  this  place,  and  where  the  trail  leavefl  it  the  descent  seems  to 
be  aboQt  200  feet. 

.  Again,  a  little  north  of  the  quarter-post  between  aecs.  30  and  21, 
^5-4,  a  greenstone  display  appears.  It  rises  in  a  vertical  wall  facing 
north,  and  is  crossed  by  the  section  line.  It  is  somewhat  weathered 
tb  a  schistose  rock,  sometimes  chloritic,  on  the  exposed  angles,  but 
within  it  is  a  maBsive,  fine-grained  greenstone.  Rises  45  feet  about 
verticnl. 

Re-examining  this  vertical  cliff,  the  schistose  atructore  is  seen  to 
ran  W.  15°  S.  (mag.)  which  is  also  the  general  direction  of  strike  of 
the  rock-mass.  There  is  no  appearance  of  sedimentary  bedding.  It 
may  be  a  revival  of  the  crystalline  schist  belt  seen  on  the  north  side  of 
Gunflint  lake,  which  was  seen  also  to  disappear  rather  abruptly  by 
the  interposition  of  light-colored  gneissic  rocks  of  that  region.  This 
certainly  has  the  aspect  of  much  of  that,  but  it  lacks,  so  far  as  can  be 
«een,  the  sedimentary  banding  which  is  common  in  some  parts  of 
that. 

Traveling  sonth  from  the  face  of  this  cliff,  about  SOO  paces,  evi- 
dently all  the  way  over  the  snrface  of  the  same  rock,  at  a  low  crest 
where  a  descent  begins  toward  the  south,  the  rock  1339  is  seen,  plainly 
identical  with  1330.  Superficially  it  has  a  schisted  aspect,  but  it  is 
massive  within.  It  does  not  show  any  sedimentary  bedding^only 
thin  seams  and  veins  reticulating  through  it,  of  lighter  minerals,  in 
which  probably  is  some  quartz.  But  generally  throughout  this  rock 
quartz  cannot  be  distinguished. 

South  from  the  last  is  another  vertical  wall,  about  13  feet  high,  just 
east  from  the  trail -crossing  containing  the  same  fti^enstoue  (1333). 
This  is  after  passing  a  swamp  about  30  rods  across.  This  ridge  de- 
scends abruptly  to  a  low  east-and-west  valley,  after  which  another  of 
the  same  rock  rises  still  higher,  perpendicular,  about  26  feet,  repeat- 
ing the  phenomena  seen  in  the  same  kind  of- rock  last  yesr  north  of 
the  Eawishiwi  river  (15th  annual  report,  p.  84ft). 

The  iron  location  on  Chub  lake.  N.  E.  i,  N.  E.  i,  sec.  29,  65-4.  At 
the  northeast  end  of  the  southerly  of  the  two  lakes  (on  the  surveyor's 
plat  wrongly  iucluded  in  one  lake)  is  a  recent  iron  exploration.  This 
working  was  done  by  the  same  parties  as  already  mentioned  in  connec- 
tion with  that  on  sec.  33  in  the  same  township,  and  from  Mr.  Millar 
were  obtained  the  results  of  assays  made  by  Little  and  Nye,  of  Cleve- 
Und,  as  follows : 
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Silica 
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Mang 

Aluin. 

Tilan 

No.  1 

CB.40 
04.01 

63  96 

8.32 
S37 
S9U 

.036 
.082 
.0^ 

4,i'2 
None. 

Wo  2  ... 

No.  3  (average  uf  •  umplei; 

Trace. 

This  ore  is  well  characterized  oHvinitic,  magaetic,  granalar,  the 
yellowish  waxy  grains  of  otivine  being  mingled  rather  uniformly  with 
the  grains  of  magnetite  (1336).  It  easily  disintegrates  and  in  favor- 
able Bitnations  would  give  origin  to  iron  sand. 

The  greenstone  represented  by  1330  and  1338,  already  described,  ex- 
tends southward  indefinitely,  occupying  a  tract  of  elevated  rough 
country,  timbered  heavily  with  pine  and  spmce,  and  covered  under 
foot  with  northern  mosses.  This  elevated  tract  descends  southwardly 
to  this  iron  location  where  it  is  evident  that  the  geology  has  changed, 
and  the  greenstone  has  given  placetotheAnimike  carrying  magnetite. 
The  most  southern  identifiable  portion  of  the  greenstone  is  repre- 
sented by  rock  samples  1384.  There  is  then  a  transition,  in  traveling 
south  to  the  iron-location  (what  its  nature  was  could  not  be  ascer- 
tained owing  to  the  vegetation,  although  the  ground  was  searched  over 
twice),  to  a  rock  represented  by  No.  1336.  But  judging  from  all  that 
could  be  seen  this  rock  lies  upon  the  greenstone.  It  has  some  resem- 
blance to  the  greenstone,  but  is  blotched  alternabingly  with  basic  dark 
and  acidic  light  minerals;  it  is  hence  somewhat  lighter  colored.  It 
has  a  heavy,  bedded  structure  which,  however,  does  not  show  any  ev- 
ident sedimentary  characters,  bnt  which  is  more  like  that  of  a  mas- 
sively bedded  eruptive,  or  like  that  seen  in  the  gneisses  of  the  Lauren- 
tian.  This  bedded  Mtructnre  dips  southward  at  an  angle  of  about  45 
degrees  and  approximately  conformable  with  the  dip  of  the  Animike 
rocks  carrying  the  iron  ore,  and  rnns  nnder  the  iron  bearing  beds. 
The  exact  manner  of  contact  was  not  seen.  This  rock  has  not  the 
free  and  completely  crystalline  characters  which  indicate  an  original 
eruptive  or  a  completely  re-fused  sedimontary  rock.  Ii  appears  rather 
to  have  been  produced  by  a  metamorphism  in  situ,  of  some  sediments 
which  contained  a  large  amount  of  basic  material,  this  change  having 
taken  place  by  hydro-thermal  fusion  when  the  sediments  were  yet 
dpeply  bnried  in  the  super-crnst.  Such  a  rock,  so  far  as  known,  has 
not  been  seen  before  in  Minnesota.  Its  geology  should  be  further  ex' 
■mined  into  before  any  positive  statements  can  be  made  concerning  its 
origin  and  relation  to  the  greenstone  on  which  it  seems  to  lie,  or  to 
the  Animike  quartzyte  under  which  it  seems  to  lie.     It  seems  to  be  no 
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part  of  the  AnimtkenDless  greatly  modified.  Itisaot  slaty,  nor  flinty, 
nor  eridently  fragmental,  but  crystalline  and  of  a  medium  grain. 
Toward  the  aortli  from  the  iron-pit  this  rock  rises  in  a  hill  to  about 
175  feet  and  breaks  away  precipitously;  and  another  lake,  elongated 
£.  and  W.,  lies  at  the  foot  of  the  bluff  on  the  north,  north  of  which, 
and  about  which,  greenstone  like  1S34  only  appears.  Indeed  the 
greenstone  seems  to  come  out  at  the  top  of  the  bill  on  the  northern 
side,  and  the  specimens  No.  1334  are  from  there. 

At  the  ore-pit  the  working  was  done  by  aledges  and  crow-bars,  ap- 
parently without  any  blasting.  The  excavation  is  only  about  ten  feet 
deep,  and  passes  into  the  layers  near  the  level  of  Chub  lake,  in  a 
northward  direction,  and  hence  toward  the  underlying  metamorphic 
rock  No.  1336.  But,  what  must  have  been  a  surprise  to  the  explorers, 
and  perhaps  caused  the  stopping  of  the  work,  the  ore  beds  (l.^t36)  are 
found,  at  the  depth  of  about  10  feet,  to  He  on  loose  sand  and  boulders, 
exactly  like  those  seen  in  the  drift  round  about,  the  boulders  being  of 
gneiss  and  greenstone  (1337).  The  sand  is  clean  and  crumbling,  like 
lake  sand.  Some  of  the  gneiss  boulders  are  a  foot  in  diameter,  and  of 
the  greenstone  at  least  six  inches.  There  is  on  the  top  of  this  sandy 
and  bouldery  layer  a  kind  of  blackish  or  brownish  soil-like  rnstiness 
which  probably  results  from  the  rotting  of  the  olivine  in  the  over- 
lying  iron  deposit.  So  far  as  seen  the  whole  thickness  is  about  twenty 
inches,  but  its  depth  is  not  shown.  This  gravel  and  sand  was  thought 
at  first  to  be  the  equivalent  of  that  seen  actually  between  the  Animike 
and  the  gneiss  on  sec.  23,  already  described,  but  on  making  further 
examination  it  was  found  that  it  more  likely  is  a  part  of  the  prevalent 
drift  that  covers  the  country.  It  is  necessary  to  suppose,  if  this  hy- 
pothesis be  correct,  that  the  iron-ore  beds  penetrated  by  the  excava- 
tion are  only  the  low  remnant  of  a  cliff  facing  north,  and  that  the 
bill  which  rises  next  north  from  the  cliff,  sloping  southward  under  it, 
presented,  at  the  time  of  the  drift  epoch,  a  sudden  projecting  jog  or 
step  behind  which,  and  below  which,  this  gravel  and  sand  had  accu- 
mulated, filling  the  depression  up  so  as  to  make  the  hillside  appear 
smooth.  All  semblance  of  such  a  jog,  however,  is  lost,  and  its  exist- 
ence is  invoked  in  order  to  explain  the  anomalous  position  of  the  sand 
and  gravel. 

The  geoTogy  of  these  iron-bearing  strata  is  quite  interesting,  as  it 
reveals  some  new  points  respecting  the  Animike,  and  may  be  con- 
densed as  follows : 

1.  The  beds  are  a  part  of  the  Animike,  sad  dip  south  about  30°, 
They  contain  a  considerable  amount  of  grit.    This  grit  is  like  that 
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Been  disseminated  in  the  Animike  at  Qnnflint  lake.     It  ie  largely 
quartz,  but  is  mingled  with  oHvine  and  magnetite. 

2.  The  iron-bearing  rock  passes  into  a  gray  quartzyte  like  that  seen 
north  of  Animike  bay  (1322). 

3.  North  of  this  vorking  is  a  great  thickness  of  some  changed  sed- 
imentary rock  (as  supposed)  on  which  the  Animike  seems  to  lie,  the 
hill  rising  175  feet  shove  Ghab  lake  (1335).  This  changed  sedimen- 
tary rock  resembles  somewhat  that  seen  at  the  K.  E.  end  of  Gabbe- 
michigvna  lake,  described  on  pp.  879  and  360,  of  the  report  of  last 
year,  and  perhaps  is  the  equivalent  of  some  of  the  so-called  musco- 
Tado  rock  seen  unconformable  below  the  gabbro. 

4.  It  lies  to  the  south  of  a  great  greenstone  range,  the  same  as  sup- 
posed last  year  to  lie  under  the  Animike,  over  which,  by  its  dip, 
reaching  sometimes  45°,  it  must  have  passed  if  formerly  extended 
northward. 

5.  The  quartzyte  with  which  the  ore  is  associated  becomes  devel- 
oped, at  about  one-eighth  mile  further  west,  into  a  sharp,  prominent 
tidge,  which  faces  perpendicularly  northward,  the  beds  dipping  48° 
soDth,  the  quartzyte  itself  and  magnetic  quartz  schist  being  from  140 
to  150  feet  thick,  and  the  associated  olivinitic  ore  beds  being  perhaps 
50  feet  thick.  There  is  one  layer  of  hard  vitreous  quartzyte  (1^38), 
very  heavily  bedded,  which  is  at  least  20  feet  thick. 

6.  Inter-bedded  with  this  quartzyte  (1340)  is  a  layer  of  gabbro  (?', 
near  the  top  of  the  ridge  (1341)  which  varies  from  the  typical  gabbro 
of  the  Mesabi  in  being  fine-grained  and  more  like  some  of  the  musco- 
vado beds.  It  is  also  coarsely  porphyritic  with  a  dark  striated  feld- 
spar, apparently  labradorite.  This  porphyry  recalls  that  seen  at 
Qnnflint  lake,  No.  1314.  The  appearance  of  some  of  the  thin  layers 
of  basic  material  seems  to  indicate  that  they  were  immediately 
followed  by  coarse  sediments  of  almost  pure  silica  (1339). 

7.  This  inter-bedding  seems  to  fix  the  age  of  at  least  the  beginning 
of  the  gabbro  overflow,  and  since  the  great  body  of  the  gabbro  over- 
flow is  found  to  cover  the  small  islands  very  near  the  north  shore  of 
Chub  lake,  there  could  not  have  been  much  interval  between  this 
beginning  and  the  great  development. 

B.  This  rock  and  ore  have  a  frequent  jointage  perpendicular  to  the 
dip.  This  causes  it  to  break  under  the  weather  into  cuboidal  small 
blocks,  the  bedding  being  about  four  to  six  inches  thick.  It  also 
gives  tbe  ore  a  fibrous  structure  under  the  action  of  which  it  is  more 
eisily  broken  across  the  sedimentation  than  in  any  other  direction. 
It  is  this  easy  cuboidal  disintegration  that  has  caused  it  to  occupy. 


.dr,yCOOgIe 


86  BIXTEEMTH  ANNUAL  RBPOBT 

at  the  present  time,  the  lower  parts  of  the  country,  rather  than  the 
higher,  the  drift  agents  and  subsequent  drainage  and  erosion  haring 
removed  it. 

9.  There  seems  to  be  a  large  amount  of  ore  connected  with  thia 
formation  here,  and  it  will  probably  ultimately  prove  raluable. 

10.  This  great  quartzyte,  being  near  the  top  of  the  Animike  (whether 
conformable  on  it  or  unconformable  is  now  anknowo),  is  a  new  fea- 
ture iu  this  part  of  the  state,  and  is  worthy  of  a  name.  In  the  field 
book  it  was  named  Pewabic  quartzyte,  from  the  Chippewa  won^  mean- 
ing iron.  It  apparently  occupies  the  same  horizon  as  the  quartzyte 
at  the  head  of  Wauswaugoning  bay;  which  again  is  supposed  to  be 
the  equivalent  of  the  Thessalon  and  Otter  Tail  qnartzytes  of  the 
original  Hurouian;  which  again,  as  the  reader  will  have  learned  who 
has  followed  this  report,  is  regarded  the  same  as  the  quartzyte  north 
of  the  Adirondacks  in  New  York  which  has  been  named  Potsdam. 

In  passing  from  Charley  lake,  in  sec.  82,  66-4,  to  Flying  Cloud  lake, 
in  sec.  35,  65-5,  there  being  no  regular  route,  we  follow  some  trap- 
pers'  and  other  dim  trails.  As  the  plat  is  unreliable  as  to  the  size  and 
shape  of  the  indicated  lakes,  ib  is  impossible  to  identify  some  of  ihem 
along  the  route  we  took.  We  travelled  wholly  on  gabbro,  and  saw 
nothing  of  interest  except  when  passing  westward  along  an  old 
gabbro  valley,  about  S.W.  i  of  sec.  30,  65-i,  in  which  the  gabbro 
walls  rose  on  each  side  nearly  vertical,  though  the  width  of  the  valley 
was  about  one-eighth  mile.  On  the  south  side  as  the  canoe  was  pushed 
through  the  brush  down  a  little  ravine  that  runs  from  one  lake  to 
another,  signs  of  violent  and  copiooa  flow  of  water — indeed  nothing 
hut  a  glacial  river  could  have  formed  the  pot-holea  which  are  sculp* 
tured  on  the  gabbro  thirty  or  more  feet  above  the  level  of  the  present 
creek. 

Passing  north  from  Flying  Cloud  lake,  which  is  in  the  southtrn 
part  of  sec.  26,  65-5,  on  the  east  side  of  the  outlet,  after  passing  a 
short  distaace  on  the  usual  gabbro  surface,  a  low  ridge  of  reddish 
gneiss  is  seen  (1313),  near  the  lake  shore,  rising  up  through  the  gab- 
bro. This  gneiss  is  distinctly  layered,  and  dips  N.  SO*  W.,  at  an  angle 
of  about  30  degrees.  Continuing  this  traverse  northward  toward 
Bingoshick  lake,  gradually  ascending,  near  the  center  of  the  N.  E.  i 
of  the  S.  W.  i  of  sec.  25,  65-6,  the  iron-bearing  rocks  are  met  again 
in  the  appearance  of  the  Pewabic  quartzyte. 

At  first  it  is  not  conspicuously  exposed,  but  is  distinctly  magnetic  and 
granular.  It  dips  55  degrees  towards  the  south,  and  strikes  about 
eant  and  west  (E.  8'  N.). 
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A  short  distaace  Further  north  these  qnsrtzyte  beds  break  off  toward 
the  north  in  a  vertical  cliff  abont  135  feet  high  (IMS).  It  dips  soatb 
as  before,  and  probably  fills  the  whole  interral  between  that  tirst  ex- 
posare  and  this.  Tbe  thickness  of  the  bedding  that  can  be  made  oat 
thus  is  abont  800  feet,  and  it  may  reach  500,  as  it  can  be  seen  also- 
farther  north,  aqd  ^croas  a  swamp  that  next  supervenes.  It  appear» 
as  if  at  this  place  most  of  that  quartzy  te  seen  at  Chub  lake  in  separate 
ridges  is  gathered  in  one  cliff'. 

Aboat  midway  in  the  blaff  is  a  bed  of  porphyritic  gabbro(?y  abont 
8  feet  thick  (1344),  bnt  in  general  the  cliff  is  made  np  of  qaartzyte. 

Before  reaching  the  sonth  shore  of  Bingoshick  lake  the  same  rock  as 
seen  north  of  the  iron  working  at  Ghab  lake  returns  (1345),  but  just  at 
the  lake  is  a  greenstone  (1346),  or  a  dark,  gabbroloid  greenstone.  These 
two  rocks,  1345  and  1346,  seem  to  hare  close  and  perhaps  intergrading 
relations;  and  perhaps  cannot  be  separated,  but  No.  1345  seems  to  be 
tighter  colored  and  to  contain  some  free  qnartz.  They  are  both  found 
to  tbe  north  of  the  strike  of  tbe  Pewabic  qoartzjte,  and  from  north 
to  south  tbe  belt  they  occupy  is  here  half  a  mile  wide.  As  compared 
with  the  schistose  and  micaceous  greenstone  seen  in  the  W.  part  of 
see.  23,  they  are  more  massive,  more  fresh,  and  more  gabbrolike,  i.  e, 
they  more  nearly  approach  the  rock  that  has  been  denominated  mus-  - 
corado  in  the  fifteenth  report. 

Observed  poiitiona  of  the  Oabbro. 
Oabbro  lies  on  the  Animike  at  many  places. 

Oabbro  lies  on  the  Pewabic  quartzyte  at  Chub  lake,  and  is  inter- 
bedded  with  it.    The  same  is  true  north  of  Flying  Cloud  lake. 
Gabbro  lies  on  the  Eewatin  north  of  Qunfliut  lake, 
Oabbro  lies  on  the  red  syenitio  gneiss  north  of  Flying  Cloud  lake. 

Observed  positions  of  the  Animike. 

The  Animike  lies  on  the  Eewatin  nnconforraably,  north  of  Gunfiint 
lake. 

The  Animike  lies  on  tbe  gneiss  in  sec.  23,  65-4, 

The  Animike  (Pewabic  quartzyte)  lies  on  the  rock  X335  on  the  north 
side  of  Chub  lake. 

Helation  of  the  Pewabic  quartzyte  to  the  Animike. 

This  magnetited  quartzyte,  which  apparently  is  near  the  top  of  the 
Animike,  and  lies  on  the  greenstone  belt  represented  by  1345  and 
1346,  seems  to  extend  further  north  than  the  great  mass  of  the  Ani- 
mike  rocks.     If  this  relation  be  correctly  made  out,  and  if  the  green- 
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stone  be  older  thao  the  Animike,  it  would  be  necessary  to  sappose  tbe 
qaartsyte  was  deposited  during  a  period  of  iucreasing  aubmergence. 
Thus  the  older  sediments  wonld  be  hid  by  the  encroaching  shore-line, 
and  on  apheaval  might  not  appear  at  all  in  their 
proper  place  between  the  quartzyte  and  the  green- 
atone.  Not  enough  is  know^,  ^t  this  time,  con- 
cerning the  atratigraphic  position  of  this  quartz- 
yte, and  the  relation  that  rocbs  1315-6  may  bear 
to  each  other  and  to  the  greeuatqne  that  consti- 
tutes Twin  mountain  (see  report  of  last  year,  p. 
■j«  373)  to  warrant  any  concluaiou  on  the  exact 
■S  etatigraphic  position  of  the  quartzyte.  Unless 
b,  there  be  a  fault  runnin|{  east  and  west  through 
1^   the  point  which  is  north  of  Animike  bay,  there 

0  are  some  thin  Animike  slates  separating  the  main 
^  gabbro  sheet  from  this  quartzyte — J.  e.  from 
^  some  quartzyte  which  is  supposed  to  have  given 
J  origin  to  the  masses  found  on  the  north  side  of 
O   the  point  (1322). 

,g  The  section  represented  in  fig.  11  indicates 
^  the  succession  of  rucks  passed  over  between  Fly- 

g  ing  Cloud  lake  and  Bingoshick  lake,  sec.  85,  65-5, 

g  except  that  the  gabbro  area  should  be  lengthened 

^  out  and  the  quartzyte   dimininhed.      Probably 

g  gabbro  occupies  one-half  of  the  whole  distance. 

.^  In  passing  through  Muscovado  lake,  the  large 

§  lake  in  aec.  36,   63-5,    we  gave  it   that  name 

■<  because  of  the  peculiar  character  of   the  rock 

1  which  forms  all  its  shores.  It  is  represented  by 
e  No.  1347.  It  is  much  decayed,  and  finely  grann- 
'^  lar,  having  nearly  the  color  of  muscovado  sngar 
iQ  which  last  year  suggested  the  term.    Tbia  color 

.    is  assumed  by  decay,  as  is  shown  br  one  of  the 
•"■_   specimens,  the  interior  color  being  gray,  like 
Thia  rock  takes  on  a  conspicuoua 
It  sometimea  looks  like  a 
fragmental  schiat,  the  beds  being  only  one  or 
two  inches  in  tbickneaa,  and  the  schistosity  be- 
ing fine  and  causing  the  cliffs  to  crumble.    In- 
deed, except  that  all  the  rock  here  is  fine-grained, 
this  region  exhibits  the  repetition,  or  extension  of 
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■^  real  gabbro. 

bedded  structure. 
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the  phenomena  of  Wilder  take,  seen  last  year  (16th  report,  p.  350), 
where  there  aeems  to  have  been  no  transportins  or  erodinf;  drift- 
action.  It  is  coDsiderably  higher  than  Bashitanakueb  lake,  perhaps 
75  feet. 

The  laboradorite  rocjc  on  the  sonth  side  of  lake  Baahitanakaeb  ia 
represented  b;  1318.  It  is  similar  to  the  white-weathering  gabbro  of 
Little  Saganagft  lake. 

There  is  a  notable  difiference  in  the  manner  of  decay  between  the 
greenstone  and  the  gabbro,  indicating  some  fundamental  difference  in 
origin  and  history.  The  former  makes  a  chlorite,  fissile  schist  and 
disintegrates  (1349).  The  latter  becomes  schistose,  but  not  chloritic. 
It  crnmbles  ta  pieces  as  its  constituent  grains  are  loosened  and  they 
separately  decay,  making  gravelly  soils  in  many  places  which  sustain 
the  forests. 

About  Bashitanakueb  lake  are  a  few  foreign  boulders  of  gneiss, 
and  othera  are  on  the  portage  northward  to  Kakego  lake. 

QlBEUIOHiGAUA.   LAKE. — THE  AKIUIEE. 

In  passing  again  round  the  point  in  Gabemichigama  lake  (sec.  82, 
65.5),  which  is  illustrated  in  last  year's  report  (p.  380),  an  opportunity 
was  offered  to  compare  aome  of  the  outcrops  on  the  north  side  with 
some  of  tboae  seen  further  east,  and  particularly  with  those  at  Chub 
lake.  From  this  re-eiamination  the  conclusion  was  reached  that  the 
beds  seen  in  the  point  are  probably  changed  Animike.  Much  of  this 
rock  is  fine-grained,  and  siliceous,  and  some  of  it  is  plainly  frag- 
mental,  though  now  it  is  mainly  crystalline.  In  its  general  aspect  it 
Tery  much  reaemblea  the  rock  1347,  and  may  be  the  same.  In  some  of 
the  fresher  parts  (1350)  it  shows  an  apparent  alliance  with  rock  No. 
1345, — that  on  which  the  Pewabic  qnartzyte  lies.  At  least,  that  it 
cannot  belong  to  the  vertical  slates  (or  the  Kewattn)  ia  very  plain.  It 
ta  not  magnetited,  bat  it  is  tilted  and  broken,  and  was  probably  once 
covered  by  gabbro  which  exista  in  abundance  but  little  further  east, 
-and  rises  in  the  hills  that  form  the  main  shore  of  this  part  of  the 
lake. 

Still  further  toward  the  N.  E.,  on  the  S.  W.  i  of  sec  29,  65-5,  just 
across  the  section  line,  is  a  vertical  cliff,  facing  the  lake,  about  14 
feet  high.  The  evident  aedimentary  bedding  dips  at  an  angle  of  45° 
toward  the  E.  40°  N.  This  is  distinctly  sedimentary,  because  frag- 
mental,  banded  and  tilted  like  a  sedimentary  rock.  It  is  very  fine- 
grained generally  (1351),  and  argillaceous,  but  on  some  of  its  weath- 
12 
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ered  surfitces  it  has  a  light  rusty  costing  about  a  quarter  of  an  inch 
thick,  coTering  the  pale  bine  witbiu,  as  if  it  were  some  of  the  Aoi- 
mike  changed  by  the  process  noted  at  Gunflint  lake,  and  further 
hardened  and  consolidated  by  the  metamorphism  due  to  upheaval 
and  igneoDH  contact.  Rocks  1353,  1353  and  1354  are  more  coarsely 
fragmental  portions  of  the  same,  1353  being  a  gray  grit,  mainly  feld* 
spathic,  but  with  evident  graiDS  of  pare  quartz.  Near  the  lake  level 
this  rock  is  immediately  overlain  by  a  small  mass  of  gahbro  in  place. 

Going  still  further  east,  and  northeast,  about  half  a  mile  (in  sec. 
29,  65-5),  the  gahbro  appears  in  the  highland  extending  north  nearly 
as  far  as  the  north  end  of  the  lake;  but  near  the  lake  a  bold 
bluff  of  hardened  and  tilted  Animike,  dipping  as  stated  toward  the 
east,  runs  northward.  This  varies  from  grit  to  blue-black,  siliceoos 
rock  (in  some  of  my  earlier  reports  designated  gray  quartzyte^,  and  i» 
fractured  and  twisted  so  as  to  cause  a  curious  mingling  of  fine  and 
coarse-grained  rock.  This  extends  as  far  as  1  went  north.  This  eondi- 
iion  (except  the  much  broken  stratification)  and  this  rock,  can  easily 
be  recognized  as  s  part  of  the  Animike,  and  this  observation  aonfirma 
the  doubtful  inference  of  last  year.  I  did  not  follow  it  far  enough 
northward  to  reach  the  belt  of  greenstone  which  supervenes  but  a 
short  distance  further  north.  This  rock  diSers  from  the  Eewatin  in 
these  respects:  Itdoea  notshow  any  vertical  cleavage  and  slatiness,  but 
is  slaty,  where  not  too  much  altered,  in  a  direction  coincident  to  the 
sedimentary  seructure  (1355);  it  dips  in  massive  beds  (resulting  prob- 
ably from  a  consolidation  of  the  original  Animike  slates),  and  in  some 
thinner,  more  coarsely  gritty,  in  a  direction  different  from  anything 
seen  in  the  Eewatin;  it  lies  to  the  south  of  the  great  greenstone  belt; 
it  continually  changes  its  dip  and  strike,  and  it  seems  to  have  an  in- 
sensible gradation  toward  the  so-called  muscovado  rock,  which  itself 
is  both  in  massive  beds  and  in  thin  ones,  and  is  even  seen  to  be  a  part 
of  the  stratification  in  the  Pewabic  quartzyte,  with  which  the  mag* 
netic  iron  ores  are  connected. 

The  hills  about  the  N,  E.  extremity  of  Qabemichigama  lake  con- 
siat  entirely  of  the  Animike,  fine-grained,  tilted,  fractured,  re- 
cemented,  but  in  general  dipping  northeasterly.  At  the  lake  shore 
these  beds  weather  out  very  rough,  the  siliceous  veins  and  the  harder 
beds  projecting  In  some  places  they  are  about  vertical,  but  they  vary 
constantly  in  dip  and  strike. 

In  passing  along  the  north  shore  westward,  however,  K.  E.  i  of  sec. 
31,  65'5,  this  rock  becomes  slaty  and  vertical,  and  strikes  N.  W.  by 
compass  (1355).    It  is  bedded  with  rocks  like  1353  and  1354, 
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All  along  the  N.  shore  from  the  N.  E.  end  of  the  lake  to  abont  the 
center  of  N.  E.  i  of  Rec.  31, 65-5,  these  tilted  slates  and  quartzytes  ex- 
tend, having  a  high  dip  toward  the  K.  E.,  and  tiaall;  becoming 
Tertical.  The  shore  line  runs  across  the  strike,  but  not  at  a  right 
aoffle.  Hence  in  going  west  one  passes  on  to  lower  and  lower  beds. 
At  this  place  the  Ogishke  conglomerate  (1356)  appears  on  the  shore, 
rising  in  a  ridge  about  fifty  feet  high,  at  a  few  rods  from  the 
«hore.  On  the  beach  it  is  disintegrated  and  hardly  perceptible  The 
dip  of  the  beds  of  qaartzyte  and  slate  that  are  interbedded  with  it,  is 
8S°  N.  E.,  and  the  strike  N.  W.  There  i»  thus  seen  to  be  undeniable 
graduation  frtitn  the  Animike  into  the  eonglomeraie.  This  conglomerate 
makes  also  a  small  rock  island  near  the  shore.  The  greenstone  hills 
still  rise  to  the  north  of  this.  A  littlo  N.  E.  frtAn  the  conglomerate 
are  fine-grained  beds  which  on  the  weathered  surfaces  appear  like 
flint  changed  by  weathering,  but  they  are  instead  a  very  fine,  sili- 
ceous, granular  rock.  There  are  different  grades,  about  four  feet  of 
these  fiinty  layers  (1357).  The  strike  of  these  beds  from  here  would 
carry  them,  if  continued,  to  the  shores  of  Fox  and  Agamok  lakes 
where  they  were  described  and  illostrated  by  some  figures  in  the  re- 
port of  last  year  (pp.  376-7-8). 

Crossing  the  lake  about  sonth,  to  where  the  ninth  "Correction  line" 
(also  the  town  line)  intersects  the  shore,  we  found  a  gray  feldspatbic 
qaartzyte  in  outcrop,  in  beds  from  four  to  ten  inches  thick,  dipping 
about  southeast  at  an  angle  of  abont  40°  (1358).  This  may  be  the 
Pewabic  qnartzjte,  but  contains  much  more  feldspathic  material  than 
where  it  appears  north  of  Flying  Cloud  lake.  Further,  it  becomes 
eouverted  into  a  biotitic  gneiss  (1359),  in  large  part,  similar  to  that 
Been  on  the  Kawishiwi,  and  in  that  condition  it  acts  like  a  matrix,  rot- 
ting and  crumbling  and  allowing  round  pieces  of  hard  gray  quartzyte 
to  fall  out  and  roll  down  to  the  beach.  On  the  top  of  this  bluff  lies 
gabbro  ia place,  but  the  contact  is  not  risible. 

On  passing  farther  along  westward  this  rock  shows  some  evidence 
of  hsfing  been  originally  a  conglomerate,  i.  e.  that  these  gray  "quartz- 
yte" pieces  are  foreign  pebbles.  They  hence  show  some  kind  of  a 
u  on  •conformity  between  this  biotitic  gneiss  (or  changed  quartzyte) 
and  tbe  formation  (presumably  the  Animike)  from  which  they  were 
derived.  This,  however,  may  be  nothing  more  than  the  disturbed 
condition  incident  to  the  eruption  of  some  of  the  gabbro  sheets  with 
which  the  period  of  the  Pewabic  quartzyte  seems  to  have  been  marked. 
At  a  point  little  farther  southwest  the  gabbro  comes  down  the  water, 
and  forms  the  coast-line.     On  a  vertical  cliff  is  a  conspicnons  green 


.dr,yCOOgIe 


92  SIXTEENTH   ANKCAL  BEPOET 

coatiDg  (1360),  evidently  a  weatKer-effect,  from  decay.  The  scale 
which  coais  the  rock  has  the  hardness  of  4  to  5,  and  is  at  first  white, 
or  becomes  white  when  thickly  accumulated,  although  the  exterior 
surface  is  continaally  pea-green.  It  does  not  effervesce  in  HGl.  It 
may  result  from  a  change  in  the  menaccanite  of  the  gabbro. 

About  on  the  town  line  between  64-5  and  6,  sees,  0  and  1,  south 
shore  of  Oabemichigsma  lake,  is  a  beantifal  basaltic  greenatone  dike 
(1361).  It  is  apparently  not  over  ten  feet  wide,  and  on  the  aide  where 
the  gabhro  which  it  cuts  has  been  carried  away  by  the  lake  it  shows 
the  ends  of  the  basaltic  columns  somewhat  as  represented  by  Norwood 
in  his  lake  Superior  report,  handsomely  piled  up  and  fitted  together. 
The  gabbro  here  is  apparently  affected  by  near  contact  with  the  quartz- 
yte,  and  is  decaying  and  diaaappearisg,  but  the  dike-rock  is  firm  and 
fresh  even  to  the  very  water. 

The  iron  cliff  on  the  south  side  of  Gabemichigama  lake  rises  about 
40  feet.  It  consists  of  a  muscoTado-quartzose  rock  perfectly  compar- 
able to  the  beds  seen  at  Chub  lake,  associated  with  the  magnetited 
Pewabic  quartzyte.  It  is  filled  with  minerals  derived  from  the  changes 
effected  by  the  gabbro  overflow,  as  supposed.  There  are  glittering 
broad  surfaces,  apparently  of  a  pyroxenic  mineral,  which  in  its  exten- 
tension  embraces  many  small  grains  of  quartz  and  of  magnetite.  In- 
deed, the  upper  part  of  the  cliff  looks  much  like  the  bottom  part  of 
the  gabbro.  It  is  all  impregnated  with  magnetite,  and  the  compass 
needle  is  useless.  The  sample  obtained  (1862)  came  from  near  the 
top  of  the  cliff,  bub  does  not  show  the  coarsely  crystalline  texture  and 
the  crumbling  condition  of  most  of  the  bluff  toward  the  top.  Near 
the  bottom  a  recent  slide  has  exposed  some  fresh  regular  beds  of 
quartzyte  (1364).  When  freshly  broken  these  show  an  essentially 
granular,  quirtzose  and  magnetited  composition,  bat  also  on  some 
surfaces  a  fibrous,  uniform  crystalline  mineral  reflects  a  sheen  of  light 
that  indicates  a  common  matrix  for  all  the  grains.  When  yartly  de- 
cayed this  matrix  itself  breaks  up  into  grains,  when  the  rock  exhibits 
the  muscovado-characters,  especially  if  the  silica  and  the  magnetite 
fade  out,  and  are  replaced  by  some  feldspathic  ingredient.  Mingled 
with  the  quartz  grains  are  some  of  olivine.  Indeed  this  rock  makes, 
undouLtedly,  the  olivine  rock,  and  afi^ords  the  olivinitic  ore  which  has 
been  teen  in  many  places  near  the  northern  burder  of  the  gabbro. 
The  general  dip,  at  this  place  is  nearly  east,  and  nt  the  bottom,  where 
it  is  distinct,  in  the  bedded  quartzyte  (1364)  it  is  20°,  but  genemlly  in 
the  face  of  the  crnmblin.;  cliff,  and  where  it  is  heavily  bedded  and 
more  coarsely  crystalline  in  spots,  it  api  ears  to  be  not  more  than  ten 
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degrees :  much  of  this  rock  mif(ht  be  taken  for  rotten  gabbro,  or  bio- 
tite  gneiss. 

A  little  K.  E.  of  the  narrows  of  GRbemichigama  lake,  on-  tbe  aontb 
sbore,  a  banded,  rustf-coated,  coarse,  heavy  quartzyte  appears  (136S). 
It  has  apparently  olivine  aa  well  as  magnetite,  and  is  a  part  of  the 
same  beda  as  above  described. 

Jast  at  tbe  entrance  of  tbe  narrows  are  beds  of  firm,  quartzose 
muscovado  rock  (1366)  embraced  in  the  above  quartzyte,  dipping  S.E, 
the  former  appearing  in  at  least  two  thick  beds  The  Pewabic  quartz- 
yte here  is  rather  qaartzose,  and  resembles  the  iron  beds  seen  at  Chub 
lake,  and  on  the  trip  north  from  Flying  Cloud  lake. 

This  quartzyte  strikes  across  the  lake  at  the  narrows,  even  causes 
the  narrows,  and  appears  on  the  west  side,  while  gabbro  takes  its 
place  round  the  southern  shores  of  the  southwestern  bay. 

At  tbe  near  head  of  the  southwest  bay,  but  on  the  west  side,  is  a 
small  outcrop  of  coaive  conglomeritic  quartzyte,  allied  apparently  to 
the  Ogishkfl  conglomerate,  but  it  is  overlain  by  a  rotting,  biotitic 
muscovado  form  (of  gabbro  ?),  and  I  could  not  make  out  any  dip.  It 
contains  isolated  pieces  of  finer  rock,  not  argillyte,  but  recalling  in 
some  way  the  argillyte  distributed  in  the  graywacke  at  Tower. 

From  a  camp  which  we  made  on  the  west  shore  of  Qabemichigama 
lake,  just  south  and  east  of  the  high  bill  that  rises  from  the  lake 
ihore,  an  ascent  of  this  hill  was  made,  and  the  rock  was  carefully  ex- 
amined at  numerous  places,  and  samples  were  taken  at  ten  places 
(1367),  intended  to  show  the  average  character.  At  the  shore  south 
of  tbe  hill  (in  the  southwest  bay,  already  noted),  is  a  coarse,  though 
greenish,  conglomerate  or  grit.  The  same  rock  is  found  near  the  foot 
of  the  hill  and  at  intervals  all  tbe  way  to  near  the  summit,  bat  it  be- 
comes finer  and  finer,  and  cannot  be  distinguished  in  some  cases  from 
some  of  the  finer  beds  of  the  Animike.  Tbe  whole  aspect  of  the  hill 
in  its  form,  the  strike  of  the  main  rock  outcrops,  the  confused  ming- 
ling of  structure  and  texture,  is  that  of  an  eruptive  rock,  whether 
from  deep  source  or  not.  The  color  is  dark,  and  at  first  glance  it 
might  be  taken  for  a  greenstone  eruptive.  These  eruptive  features 
are  more  pronounced  near  the  top.  Still,  it  is  of  a  light  green  color, 
and  scarcely  a  sample  can  be  obtained  which  does  not  show  some  free 
rounded  grains  of  silica.  The  whole  rock  appears  somewhat  siliceous. 
Some  of  it  is  dark-blae,  and  fine-grained  as  argillyte.  There  are  occa- 
sioDal  rusty,  or  irony,  patches,  like  the  rusty  patches  seen  in  the  Anim- 
ike at  Ounfiint  lake.  There  are  siliceous  seams  of  the  same  color  as  the 
body  of  the  rock,  but  much  harder  and  finer,  which  on  tbe  weathered 
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surface  give  a  ridged  reticulation  like  that  which  was  photographed 
At  the  west  end  of  Kekekebic  lake  last  year.  Re-ezamining  all  the 
apecimena,  and  comparing  all  the  facts,  I  am  convinced  this  hill  is 
made  up  mainly  of  modified  beds,  perhaps  of  the  Animike,  but  that 
they  have  been  in  almost  a  plastic  slate,  and  pmbably  toward  the  sum- 
mit were  mingled  with  a  truly  eruptive  greenstone  without  free  silica, 
and  without  traces  of  sedimentary  structure  and  composition. 

Ten  samples,  1367,  are  intended  to  show  the  above  mentioued  sedi- 
mentary characters,  taken  from  the  southern  slope  in  asceudiug. 

Three  samples,  1368,  show  the  nature  of  Jhe  summit,  being  a  more 
homogeneous,  darker,  medium-grained,  green  rock,  without  very  evi- 
dent tree  quartz. 

The  position  of  this  ambiguous  hill  with  respect  to  the  strike  of  the 
Pewabic  quartzyte,  and  its  general  character,  while  comparing  per- 
fectly with  that  seen  north  of  Chiib  lake  and  north  of  Flying  Cloud 
lake  (1346),  has  some  evident  features  that  ally  it  with  the  Animike, 
and  tend  to  confirm  the  suggestion,  already  made,  that  the  rocks  1315 
and  1386  are  in  the  place  of  the  greater  part  of  the  Animike  slatea 
and  quartzytes,  hat  have  been  modified  either  by  deep-seated  thermal 
agents,  or  by  the  action  of  the  gabbro  overfiow,  so  as  to  constitute 
now  almost  a  completely  crystalline  rock.  *  Still  these  rocks  (1367 
and  1345)  differ,  in  that  1345  has  a  tendency  toward  a  fine-grained 
diorjte.  It  will  require  more  examination,  chemical  and  microscop- 
ical, to  determine  the  nature  of  these  rocks  more  exactly,  and  it  is 
only  after  sach  discriminations  are  made  that  some  inference  can  he 
drawn  as  to  their  genesis. 

Perhaps  one  of  the  most  important  points  bo  be  considered  in  con- 
nection with  this  hypothetical  metamorpbism  of  the  Animike  slates 
and  qnartzytes  into  the  gray-green  rock  of  this  hill,  and  other  hills 
further  west,  is  the  disappearance,  otherwise,  of  the  Animike  strata 
in  their  course  westward  from  Quafiint  lake.  It  is  true  that  the  beds 
seen  at  Chnh  lake,  associated  with  the  Pewabic  quartzyte,  have  an  ex- 
act agreement  with  some  of  those  seen  at  Qunflint  lake,  but  they  are 
insignificant  in  amount,  the  great  mass  of  the  formation  seen  at  Chub 
lake  being  quartzose  and  quite  different  from  the  most  of  the  Animike 
strata.  The  sameistrueof  the  section  observed  N.  from  Flying  Cloud 
lake.  In  both  places,  on  the  supposition  that  the  Pewabic  quartzyte 
overlies  the  Animike,  there  is  no  Animike  found  under  it  unless  it  be 
this  rock.  Further,  at  a  point  still  farther  west,  at  the  northeast  ex- 
tremity of  Gabemicbigama  lake,  where  the  Animike  formation  can  be 
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recognized  again,  the  itrata  are  greatly  broken,  and  lie  in  discordant 
And  variant  dip  and  strike.  Here  they  can  be  seen,  as  already  noted, 
interstratified  with  the  Ogishke  conglomerate;  and  in  their  passage 
toward  the  hills  west  of  thia  lake  they  exhibit,  about  Fox  and  Agamok 
lakes,  some  remftrkable  instances  of  fracture  and  metamorphism.  It 
remaina  yet  to  ascertain  how  much,  if  any,  of  the  roek  which  here 
constitutes  the  "  greenstone  belt  "  can  be  referred  unmistakably  to  a 
deep-seated  eraptive  origin.  It  should  be  noted,  however,  that  in  this 
statement  is  not  included  the  greenstone  which  b^cco^^  micaceous 
and  hornblendic,  seen  on  the  north  side  of  Qunflint  lake,  and  again 
west  of  that  lake,  which  forms  a  terrane  older  than  the  Animike,  and 
also  older  than  the  Eewatin,  and  is  distinguished  as  the  Vermilion 
group. 

With  intervals  of  non-exposure  the  foregoing  rock  (1367)  extends 
along  the  X.  W.  shore  of  Gabemichigama  lake  as  far  as  the  portage 
to  Agamok  lake.  From  there  to  Ogishke  Muncie  lake  ia  a  wild  mix- 
ture of  graywacke,  argillyte  and  flint,  with  patches  of  conglomerate. 
Tbes«  are  broken  confusedly,  dip  in  all  directions  and  at  all  degrees  of 
incline.  It  ia  in  my  opinion  the  Antraike  formation.  The  hill  range 
that  includes  the  hill  last  described,  as  well  as  the  Twin  Mts.,  erodes 
this  route  between  Agamok  and  Fox  lakes,  and  the  only  rock  visible 
is  this  broken  Animike  sort. 

OQTBHEB  HUXOIE  LAKE. 

Bat  just  before  reaching  the  shore  of  Ogishke  Mnncie  lake,  not  far 
«ast  of  the  portage  trail,  a  fissile,  schistose  light  green  rock  is  found. 
This  embraces  the  marble,  so-called  (746)  discovered  in  1879,  and 
again  further  east  last  year  (1069),  and  belongs  probably  to  the  Ke- 
watin  series  of  rocks. 

Making  a  further  examination  of  this  marble  at  the  point  near  the 
N.  E.  end  of  Ogihske  Muncie  lake  where  was  obtained  laiit  year  rock 
1069  (fifteenth  report  p.  371),  I  fiad  the  marble  (1369)  including  the 
other  schist  mixed  with  it,  ia  about  25  feet  wide,  and  that  it  strikes  N. 
38°  £.  The  argillitic  slate  (1370),  lying  next  west,  along  the  lake  (No. 
6,  of  the  diagram  on  p.  371),  and  the  conglomerate  associated  with  it, 
atrike  in  the  same  direction.  The  slate  is  vertical,  and  is  due  to  the 
thin  (sedimentary  ?)  lamination. 

The  marble  is  impure,  apparently  siliceous,  and  seems  to  blend  with 
the  cbloritic  slate  or  schist  which  is  included  with  it,  but  many  of 
ihe  projecting  partn,  on  the  rusty  weathered  surface  are  angular  and 
siliceous.     The  rock  shows  no  bedded  structure,  nor  any  uniform 
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structure  except  a  coarse  disintegrating  schistosity  which  coincide* 
with,  and  causes,  the  strike  of  the  outcrop. 

The  marble,  so-called,  is  in  some  manner  allied  to  the  rock  in  the  hill 
toward  the  S.  E.,  because  small  amounts  (1371)  of  it  are  disseminated 
in  it;  but  these  do  not  extend  far  from  the  main  marble  ridge.  There 
is  a  narrow  ralley  between  the  marble  ridge  and  the  more  elerated 
shore,  in  which  no  rock  is  exposed. 

The  shore  is  composed  of  the  rock  1068  and  1372.  It  appears  like  a 
massive  doleryte  in  some  places  and  presents  basaltic  forms;  but  it 
embraces  numerous  evidences  of  sedimentary  structure  and  origin  for 
the  pebbles,  quartz  grains  and  fragmental  masses  of  strata  embraced 
in  it.  It  IB  masBiTe,  basaltically  and  otherwise  jointed,  green,  rough- 
ened on  the  weathered  surface  by  the  projecting  siliceous  and  feld- 
spathic  grains,  and  in  some  places  has  a  lighter  green  color.  There 
are  in  it  small  contorted  areas'of  cherty  argillyte  (1373)  which,  weath' 
ering  much  lighter  (a  pea-green,  or  more  nearly  white),  appear  like 
siliceous  veinings,  but  really  exhibit  the  banding  of  weathered,  cherty 
or  flinty  argillyte.  These  are  shaped  about  rounded  areas  as  if  of 
bonldera,  but  the  included  boulders  (?)  are  the  same  as  the  main  rock, 
and  comprise  elsewhere,  the  whole  of  it,  but  their  forms  are  not  eri- 
dent. 

In  other  places  this  conglomerate — be  it  igneous  or  changed  sedi- 
mentary, that's  the  problem — shows  patches  of  what  appears  bedded 
gray  wacke.  One  such  is  14  inches  wide  and  extends  H  feet  N.  36°  W. ; 
but  it  has  a  feather-edge  caused  by  the  successive  branching  away  and 
disappearance  in  the  matrix  of  the  conglomerate,  of  different  layers 
of  itself,  soma  of  them  weathering  tighter  colored,  and  all  of  them 
having  a  wavy  structure. 

Traveling  southeastward  (this  is  in  N.  i  of  sec.  24,  65-6)  abont  a 
quarter  of  a  mile  away  from  the  lake  shore,  we  find  the  same  greenish, 
massive  but  indistinctly  conglomeritic  rock  continues.  It  disinte- 
grates, on  decay,  schistosely,  with  a  siliceous  and  chloritic  matrix. 
Near  the  place  where  we  turned  back  is  an  area  of  graywacke  and 
slate,  embrBCed  in  it.  This  runs  diagonally  across  its  own  strike- 
about  30  feet,  but  it  changes  its  own  strike  in  that  distance  from  N. 
10°  W.  to  N.  46°  W.  This  is  an  included  mass  and  transported  from 
its  native  place  by  some  agency,  though  perhaps  not  far.  Indeed  ii 
may  be  only  a  part  of  a  general  sedimentary  formation  which,  becom- 
ing plustic,  then  compacted  again,  allowed  this  large  fragment  to  keep- 
nearly  intact  its  stratiform  arrangement.     It  is  about  ten  feet  across. 
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and  on  each  side  of  it,  in  the  enclosing  rock  no  Btructnre  can  be  seen, 
—pimply  the  formless  thongh  sometimes  boalder-filled  green  rock. 

On  searching  further  this  stratiform  belt,  with  windings  and  ancor- 
formities  within  itself,  extends  northwestwardly  about  ten  rods,  and 
fades  oat.  Along  its  westerly  edge  it  has,  in  some  cases  at  least,  an 
abrupt  and  non-coaformable  transition  to  the  green  rock,  and  in  other 
cases  the  green  rock  also  exhibits  a  faint  lining  of  a  remnant  of  strat- 
ification contigaoQB  to  the  line  of  junction,  but  the  directions  of  the 
two  are  apt  to  disagree.  Taken  as  a  whole  this  banded  portion  turns 
gradually  from  N.  10°  W.  to  N.  50°  W.  It  makes  this  grand  swing, 
but  in  some  places  it  shows  abrupt  changes  and  discordances. 

lu  the  banded  gray-wacken  argillitic  parts  some  of  the  pebbles 
seem  to  have  a  hardened  shelly  exterior,  and  sometimes  two  hardened 
cases  (1ST4)  as  if  concretionary. 

North  from  this  place,  in  the  narrow  spot  in  sec.  13,  between  Ogish- 
ke  Unnoie  lake  and  the  lake  south  of  Townline  lake,  strikes  a  Eewa- 
tiu-like  rock  (1375)  i.  e.  a  schistosely  disintegrating  light-green,  or 
sometimes  slightly  reddish,  apparently  fragmeutal  rock  containing 
much  free  quartz,  a  phase  of  the  conglomerate.  It  is  mingled  with 
some  coaiee  conglomerate,  and  patches  of  argillyte  and  occasioually 
seems  to  hare  the  character  of  the  silky  poroditic  quartz-frea  rock  of 
Stautz  island  at  Vermilion  lake. 

1876.     Greenish  argillyte  from  the  conglomerate, 

1S77.    Piece  of  a  pebble  from  the  eonglomeritic  part. 

1878.    Raety  carbonate  appears  in  patches  in  this  rock. 

In  general,  the  green  rock  lying  adjoining  the  so-called  marble,  de- 
scribed abore,  embracing  eonglomeritic  and  brecciated  parts;  also  the 
rocks  extending  further  north  (1375 — 1378),  have  their  counterparts  in 
the  region  of  Tower,  as  described  in  tbe  last  report,  and  cannot  con- 
sistently be  considered  other  than  parts' of  the  same  formation  (Kewa- 
tin).  All  the  structural  features  are  also  seen  about  Tower,  and  east- 
ward from  there  toward  Fall  lake.  On  the  other  hand,  this  green, 
ernptiTe-looking  conglomerate  has  such  a  close  geographic  relation- 
ship, and  BO  strong  a  lithologic  resemblance  to  the  pebbly  conglom- 
erate of  Twin  Mt.  (1077),  as  well  aa  to  the  green  rock  seen  in  the  hill 
west  of  Gabemichigama  lake  (1367),  and  to  that  seen  about  the  shores 
of  Frog  Rock  and  Saddle  Bags  lakes,  that  they  seem  to  be  necessarily 
of  the  same  terrane.  They  cannot,  therefore,  be  modified  portions  of 
the  Animike,  because  that  has  been  shown  to  He  unconformably  on 
the  Eewatin.  This  eruptive-looking  conglomerate  cannot,  hence,  be 
the  same  aa  tbe  conglomerate  seen  to  be  interbedded  with  Animike 
13 
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argilljteB  aad  quartzytea  at  the  N.  E.  end  of  Oabemichisama  lake. 
There  seem  to  be,  therefore,  tiro  coDglomerateB  about  Ogishke  Map- 
■cie  lake,  viz: 

Ist.  This  old  eruptire-lookiiie,  massive,  schistosely  wtiathering;  and 
decayla^  Ogishke  conglomerate  which  appertains  to  the  Kewatin,  and 
extends  from  Stuntz  island,  in  Vermilion  lake,  past  Ely  (where  it 
■was  recently  examined  at  the  Iron  mines)  to  Twin  Mt.  and  Prog  Rock 
lake. 

2nd.  TheOgishkeconglomerate,  of  later  date,  which  is  interstratified 
with  Animike  argillytes  and  quartzytes,  much  fresher  in  aspect,  very 
siliceous,  evidently  derived  largely  from  the  disintegration  of  the 
other,  unconformable  on  the  other,  hut  involved  with  it  in  profound 
fracturing  and  metamorphism. 

Accordingly  it  will  not  be  allowable  to  suppose  that  the  Animike 
strata,  in  their  passage  westward  from  Ounflint  lake  become  converted 
into  the  rock  on  which  the  Pewahic  qnarttyte  lies  at  Chub  lake,  and 
northward  from  Flying  Cloud  lake;  but  those  ambiguous  greenstone 
rocks  (1885,  1345  and  1367)  should  be  placed  in  the  eastward  prolonga- 
tion of  the  similarly  ambiguous  greenstone  seen  at  Tower  and  at 
Stuntz  island,  and  perhaps  that  which  caases  the  falls  of  Eawasa- 
■chong. 

SADDLX  BAGS  LAKI  AND  7BOQ   BOOK  LAXB. 

The  former  of  these  names  was  applied  to  a  small  lake  that  lies 
aouth  of  Townline  lake,  between  Ogishke  Muncie  and  Frog  Kock 
lakes,  suggested  by  its  shape.  This  lake  was  approached  by.  a  portage 
'(without  trail)  from  Ogishke  Muncie  lake,  and  abont  its  shores  was 
found  a  form  of  greenstone  in  which  are  seen  occasional  traces  of  sed- 
imentation, appertaining,  probably,  to  fragments,  large  and  small, 
which  are  embraced  in  a  once  plastic  matrix,  in  a  manner  similar  to 
that  evinced  hy  the  rocks  1372,  1379  and  1380. 

A  similar  rock  environs  Frog  Rock  lake,  but  in  some  places  it  ap- 
proaches a  true  greenstone  (1381).  Going  south  from  Frog  Rock  lake 
to  the  center  of  see.  19,  65-6,  we  crossed  a  wooded  country  with  oc> 
«a3ional  low  ridges  of  greenstone  and  gritty  greenstone,  represented 
by  1382.  At  the  farthest  point  reached  the  rock  1388  appears,  but  it 
is  associated  with  1384  which  is  finer-grained,  in  part,  and  conglom- 
«ritic  in  part,  sometimes  banded,  and  evidently  a  fragmental  phase  in 
the  eruptive-looking  greenstone — conglomerate. 
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BOTES  HADE  BETWEEN  OQISHKE  UUNCIE  LAKE  AND  EEKEKEBtO  LAKE. 

At  the  west  end  of  Ogisfake  Muncie  lake,  on  the  eoutherlj  portage 
to  Dike  lake,  is  a  dark,  slaty  argillyte  (1386)  on  which  are  fine  ripple 
marks.  These  become  vinible  on  separating  the  fine  lamiDse  oF  the 
fliute.  This  slate  resembles  that  seen  in  the  Animike.  On  the  edges, 
when  freshly  broken,  it  is  finely  banded  with  sedimentary  colors. 
The  ripple  marks  are  well  formed  and  preserved. 

From  this  point  an  cueent  was  made,  by  Mr.  F.  N.  Stacy,  of  East 
Twin  Mt.,  and  he  reported  substantially  the  following  results.  The 
)>osition  of  the  mountain  was  ascertained  froln  magnetic  observations, 
on  a  common  compass  needle,  as  follows: 

The  north  side  of  Little  Sagunaga  lake  is  E.  10°  S.  (mag.)- 

Camper's  island  is  N.  20°  E.  (mag.). 

Lake  Saganaga  (a  broad  expanse  of  water)  is  N.  15°  E.  (mag.). 

The  mountain  which  lies  at  the  west  side  of  lake  Qabemichigama 
(rocks  1367  and  1368),  which  is  near  the  center  of  sec.  1,  61-6,  is 
abont  due  east  (mag.). 

These  directions  place  East  Twin  mountain  not  far  from  the  center 
of  sec.  4,  64-6,  nearly  a  mile  farther  sonth,  and  half  s  mile  farther 
west  than  was  represented  on  the  geological  map  accompanying  the 
last  report. 

The  summit  of  the  mountain  is  made  of  the  rock  1386,  a  coarse 
faombleudic  greenstone,  resembling  rock  759  (10th  report,  p.  97),  but 
which  on  deeper  fracture  appears  to  be  a  titaniferous  gabbro. 

Near  the  top,  but  on  the  body  of  the  bill,  on  the  north  side,  was 
seen  a  finer  greenstone  (1387).  But  further  down  (still  on  the  north 
side),  near  the  bottom  of  the  hill,  it  is  a  coarser  rock  (1S88)  of  the 
same  kind  as  13t}7,  but  not  so  gabbro-like  as  13S6;  but  at  the  bottom 
of  the  hill  are  found  both  coarse  and  fine  (1389),  the  coarse  being 
identical  with  1386 

Accordiog  to  the  observation  made  by  Mr.  Stacy  this  hill  is  set  off 
abruptly,  both  topographically  and  lithologically  from  the  following 
by  a  ravine,  or  series  of  irregular,  branching  valleys.  The  hill  rises 
about  350  feet  above  this  ravine.  The  rocks  that  constitute  the  lower 
hills  on  the  north  side  of  this  ravine  are  in  the  main  an  ambiguous 
greenstone  (1390),  and  seem  to  be  closely  associated,  perhaps  blended 
into,  the  prevailing  sedimentary  rocks  that  are  seen  about  the  3.  W. 
■hores  of  Ogishke  Muncie  lake.  These  sedimentaries  consist  of 
cherty  slate,  conglomerate,  &c.  This  lower  hill-range  hides  the  Twin 
mountains  from  sight,  from  Ogishke  Muncie  lake,  except  at  the  N.  E, 
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end  of  the  lake,  and  aeems  to  be  a  coQnectiog  line  between  the  Twin 
mountains  and  the  hills  immediately  weat  of  Gabemichigama  lake.  It 
lies  not  far  north  of  the  Twin  peaks.  Indeed,  Mr.  Stacy  represents 
that  the  peaks  are  simply  higher  parts  of  a  general  hill-range,  cat  off 
by  ravines  from  the  rest  of  the  range,  and  that  in  general,  the  frag* 
mental  rocks  cease  before  reaching  the  ravine  mentioned. 

Bocks  I3dl,  1392,  1893,  18^4  and  1895  represent  the  broken  sedi- 
mentary rocks  intervening  between  the  peaks  and  Ogishke  Muncie 
lake.  No.  1393  represents  several  small  hills,  or  hill  ranges,  a  gritty 
greenstone,  a  modified  sedimentary,  Ko.  1391  is  chalcedocic  silica, 
and  samples  closely  related,  all  enclosed  in  and  banded  together  in 
1393.  These  are  in  three  small  ridges,  anccessively,  but  the  samples 
are  all  from  the  same  lidge.  The  chalcedonic  silica  seems  to  indicate 
the  horizon  of  the  Kewatin,  and  the  iron  ore  here  associated  with  it, 
although  magnetite,  does  not  preclude  the  parallelizing  of  this  nearly 
with  the  horizon  at  Tower-  No.  1395,  which  is  a  widely  disseminated 
rock,  is  a  greenish  conglomeritic  one,  the  same  as  seen  in  many  places 
about  Ogishke  Muncie  lake,  a  part  also  of  the  Eewatin,  as  already 
mentioned.  It  is  filled  with  fragmental  material,  but  takes  the  forms 
and  basaltic  habit  of  an  eruptive.  It  seems  to  be  made  up  largely,  in 
some  places,  of  broken  masses  of  older  strata,  as  well  as  of  individual 
fragmentalgrains,  the  whole  compacted  together  by  a  prevailing  green- 
ish, doleritic  mairiz. 

The  hill  directly  east  of  Alpha  lake  is  composed  of  hardened  gray- 
wacke  and  slate,  having  a  balsaltic  joiutage  (1396).  It  is  cut  near  the 
lake  by  a  green  dike-like  belt  (1897)  but  this  may  be  a  part  of  the  plostic- 
Bedimentaries,  as  it  is  not  a  persistent  direction.  Macrospically  it 
appears  like  a  diabase,  sparsely  porphyritic. 

EBK£EEBIO  LAKK. 

The  gray  porphyry  (1094)  at  the  S.  W.  cor.  of  sec.  S9,  05-6,  rises 
about  100  feet  above  the  lake,  aod  composes  the  whole  peninsula, 
making  a  knob  by  itself.  It  is  very  siliceous  (1398).  It  is  massive, 
or  coarsely  jointed.  The  feldspar  crystals  are  not  always  perfect  in 
form,  but  approximate  a  true  crystalline  shape.  They  seem  to  be  of 
orthoclase.  They  weather  red.  The  long  exposed  (or  at  least  the 
bnrnt)  surface  of  the  whole  rock  becomes  reddish,  but  the  surface 
scales  off  by  Sre  and  keeps  a  fresh  gray  color  exposed.  There  is  in  some 
places  a  prevailing  direction— that  of  the  general  strike — seen  in  the 
longer  axes  of  the  crystals.     They  are  also  apt  to  stand  vertical,  edge- 
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wise,  in  the  Bame  direction.  In  the  rock  are  bouMer-forma  These 
are  moat  frequently  of  greenstone,  and  then  they  are  not  porphjritic, 
but  Bometimes  they  are  of  some  rock  which  weathers  a  pinkish  red 
color.  They  are  also  of  a  siliceons  gray  rock  resembling  the  matrix 
of  the  porphyry,  but  finer-grained,  and  also  of  other  light-weathering 
kinds.  But  in  the  main  this  is  a  homogeneous  rock.  These  bonlder- 
forms  are  by  no  means  a  common  occurence,  at  least  at  this  place. 
Tet  in  other  places  there  is  a  various  distribution  apparent  in  the 
crystals.  They  are  either  more  conspicuous  and  more  numerous,  or 
else  lesa  frequent,  in  rounded  spots;  or  they  stand  out  at  different 
angles,  as  if  they  had  been  dependent  on  the  varying  nature,  position, 
structure  or  grain  of  the  enclosing  rock.  This  distribution  and  con- 
fused  arrangement  are  so  combined  as. to  bring  out  to  view  indistinct 
outlines  of  former  included  boulders.  From  this  I  conclude  that  the 
whole  rock  is  a  modified  condition  of  the  sedimeotaries  here  prevalent, 
and  that  it  indicates  what  would  become  of  the  whole  formation  (con- 
glomerate, graywacke,  slate,  chert,  &c.)  if  under  similar  conditions 
the  rearrangement  and  recrystallization  had  been  carried  to  comple- 
tion— a  syenite  or  a  granite,  at  least  an  acidic  rock.  Here  there  is  no 
basic  surplus  to  give  the  rock  a  doleritic  aspect.  Where  this  has  been 
the  case  the  singular,  "  ambiguous  greenstone  "  has  apparently  been 
the  product,  a  kind  of  fragmental  basalt. 

This  porphyry  knob  lies  between  two  hardened  graywacke  and  slate 
ridges,  that  on  the  north  being  Mallmaun'a  peak  and  its  eastern  ei- 
tension,  and  that  on  the  south  being  on  the  opposite  side  of  the.  lake 
(here  quite  narrow).  It  is  just  east  of  the  great  dike  that  strikes 
across  the  lake  here. 

On  the  south  side,  immediately  opposite  this  knob,  bat  a  little 
further  west,  this  porphyry  is  found  again.  The  specimen  obtained 
(1400)  is  from  close  proximity  to  the  greenstone  dike,  but  the' whole 
rock  here  weathers  red  distinctly,  and  also  has  crystalline  hornblende. 
It  seems  as  if  the  fractnre  which  gave  exit  to  the  greenstone  may  also 
have  had  aome  agency  either  in  the  protrusion  or  in  th«  production  of 
the  porphyry. 

The  dike  which  crosses  Kekekebic  lake  (1401)  *  forms  two  islands. 
The  rock  (1402)  on  the  west  of  the  dike,  on  the  southerly  island, 
while  apparently  a  part  of  the  porphyry  already  mentioned,  is  also  as 
plainly  a  part  of  the  red  weathering  gneiss  seen  farther  west  in  the 
islands  of  this  lake.  The  porphyry  on  the  east  side,  at  this  place,  is 
not  visible. 

•rmwBlbnporl,  pp.JUand  IfS. 
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This  gray  gneiss  (1403)  appears  oa  ihe  main  land  a  little  farther 
west;  and  while  weathering  reddish,  showing  its  identity  with  the 
rook  of  the  ieUnds,  it  also  takes  tbe  characters  of  the  porphyry 
(1400),  inclading  the  bonlder  forms.  These  forms  are  here  every* 
where  Tisible,  whether  the  rock  be  gneiss  or  porphyry,  or  porphyritic 
gnelBs. 

As  a  gneiss  it  shows  a  schiatose  bedding  S-4  inches  thick  which,  in 
one  place  at  least,  dips  into  the  lake,  northwardly;  bat  this  bedding 
is  not  of  sedimentary  origin.  It  is  a  layered  manner  of  disintegrat- 
ing.    Further  west  it  dips  south,  in  each  case  about  26". 

Asoeoding  the  hill,  half  a  mile  from  the  lake,  n^ar  the  center  of 
sec.  31,  66-6,  we  pass  over  first  a  low  ridge  of  this  gray  red -weathering 
gueiss,  showiuf;  boulders  included,  the  visible  ones  being  mostly  nome 
form  of  greenstone,  and  reach  the  sammit  of  a  hardened  graywacks 
and  slate,  gritty,  greenstone  ridge,  represented  by  rock  14(M.  Further 
south  a  higher  hill  rises,  which  was  not  visited.  I(  tbe  succession  ob- 
served in  the  rocks  of  the  Twin  peaks  be  preserved  here,  this  upper 
ridge  would  be  likely  to  be  of  true  eruptive  greenstone. 

The  point  on  the  N.  W.  i,  S.  W.  i  sec.  31,  6.'>-6,  is  composed  of  two 
rocks.  One  is  1405,  a  qunrlzose  rock  with  a  fine  porphyritic  tendency^ 
gray  inside,  weathering  reddish-gray  ttnd  disintegrating  with  a  coarse, 
schistose  decomposition  like  the  gneiss.  This  is  a  phase  of  tbe  con- 
glomerate which  graduates  either  way,  to  the  real  porphyry  or  to  the 
gneiss.  The  other  rock  is  a  conglomerate  (1406)  with  a  green  matrix. 
It  acquires  outwardly  a  scfaisto- fibrous  structure  running  E.  S0°  S., 
and  in  disintegration  seems  to  become  finely  micaceous.  A  little 
further  west,  on  the  point,  this  rises  high,  and  is  basaltic,  very  peb- 
bly, and  holds  many  jasper  pieces.  On  the  extremity  of  this  point 
which  is  at  the  narrows  of  the  lake,  is  a  gray  porphyry  (1407). 

Stacy  island,  the  easterly  of  the  two,  is  made  up  of  tbe  conglomer- 
ate of  the  main  land  opposite,  at  the  bottom,  and  a  hardened  gray- 
wacke,  etc.,  overlying.  But  on  tbe  north  side,  near  the  water,  the 
rock  has  a  bedded,  acquired,  structure  similar  to  that  seen  in  the 
gneiss  and  porphyry;  but  tbe  whole  is  greenish  and  not  gray. 

The  island  west  of  Stacy  island  is  composed  of  the  same  gray  por- 
phyritic gneiss  (140S).  This  has  orthoclasc,  hornblende  and  (black?) 
mica,  and  an  abundant  quartzose  base  remaining. 

The  latter  island  just  west  of  the  narrows,  near  the  north  shore  of 
the  lake,  is  made  up  of  chloritic  schist.  The  sample  (1409)  came 
from  near  the  water,  south  side,  while  that  numbered  1410  came  from 
the  top  of  the  same  island.     There  are  IS  feet  of  bedded  (sediment- 
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aiy)  north-dipping  cbloritic  schist  of  this  kind.  The  schistose  fiber 
runs  (on  the  top)  N.  45°  E.,  and  the  dip  is  N.  30°  W.,  aboat  25°.  This^ 
all  readily  diBiategrates,  and  bs  it  is  found  extensiTely  about  the  N. 
and  W.  shores  of  this  lake  it  probably  occupies  largely  the  lake  bot- 
tom. It  seems  at  least  to  occupy  it  at  the  narrows.  This  soft  rock 
extends  westward  from  here,  so  as  to  enter  the  shore,  and  probably  is 
the  same  as  the  chlorite  schist  seen  adjacent  to  a  knob  of  porphyry 
last  year  (15th  report,  pp.  367,  154).  Here  this  green  rock  has  a  dis- 
tiDCt  sedimentary  dip,  as  given,  which  precludes  its  being  of  eruptive- 
origin.  This  bedded  structure  is  visible,  when  freshly  eroded,  on  the 
south  side,  bnt  is  not  on  weathered  aurfacea.  It  is  somewhat  more- 
ailiceoDS  in  some  beds  (1411)  near  the  middle  of  the  south  cliff.  The 
sample  shows  the  sedimentary  lining.  It  holds,  near  the  bottom, 
small  ronnded  nodules  (1412)  of  rock  like  itself,  somewhat  simulating 
"  boulders  by  disintegration,"  as  well  as  some  short  lenticalar  sheets- 
of  finer  rock  not  very  different  from  itself  (1413)  the  last  being  a  port 
of  the  bedded  arrangement.  At  the  extreme  S.  W,  corner  of  the- 
island  these  beds  are  conglomeritic  at  the  low-water  line. 

The  smaller  island,  north  of  the  last,  has  a  similar  rock,  but  is  in 
places  abnndantlv  porphyritic,  and  dips  N.  15°  E.  There  is  anolher 
small  rock  island  just  E,  or  N.  E.  of  the  first,  in  which  the  same- 
rock  appears,  but  dips  southerly  at  an  angle  of  about  80°. 

Considerable  search  waa  made  for  some  outcrop  of  the  porphyry,  or 
gneiss,  which  would  show  its  exact  stratigraphic  position  with  refer- 
ence to  some  other  member  of  the  series;  but  in  nearly  every  instance 
the  contact  was  hid  by  forest,  or  by  drift  and  debris;  until  on  coast- 
ing again  westward,  near  the  E.  and  W.  town  Hue,  along  the  south 
side  of  sec.  35, 65-7,  at  the  prominent  round  point  of  land  projecting  into 
the  lake,  a  low  bloff  of  the  porphyry  was  noticed  which  was  under*^ 
mined  by  the  more  rapid  disintegration  of  some  lower  and  softer  rock. 
Numerous  large  pieces  of  greenish  cbloritic  rock,  resembling  the 
green  schist  seen  in  the  small  islands  near  the  north  shore  in  the  nar-  ' 
rows,  lay  here  on  the  beach,  disrupted  by  frost.  It  required  but  little- 
search  to  find  that  their  native  place  was  just  under  the  overhanging 
cliff  of  porphyry,  at  the  water-level.  Bock  1414  represents  different 
fonns  of  the  porphyry  in  this  tittle  cliff,  which  riaes  about  ten  feet. 
Kock  1416  shows  the  nnderlying  greenish  (biotitic?)  rock  which  rup- 
idty  wears  away.  This  greenish  rock  also  spreada  upward  irregularly^ 
in  a  few  patches  of  irregular  shape  (1416)  in  the  porphyry,  (the  sample 
it  rather  a  gneiss  than  porphyry). 
This  porphyry  grades  into  the  gneiss  of  the  islands  and  into  the  red- 
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rock  seen  last  year  aloDg  the  S.  W.  shore  of  lake  Kekekebic.  They 
are  both  conglomeritic. 

This  porphyry  lies  on  the  green  biotitic  schist  (at  least  in  one  place) 
which  is  so  common  about  the  lake,  and  which  itself  is  bedded,  frag- 
mental,  and  becomes  a  conglomerate  that  readily  disintegrates. 

This  porphyry,  and  hence  this  fine,  gray,  red -weathering  gneiss,  are 
of  more  recent  date  than  the  green  schist.  If  the  porphyry  holds  its 
positioQ  as  overflow  through  the  action  of  eruption,  it  still  may  be  a 
condition  of  the  conglomerate  seen  about  Ogishke  Muucie  take  which 
underlies  the  Animike. 

Here  seems  to  be  an  instance  of  a  gneiss  which  is  not  Laarentian, 
but  which  has  been  erupted  through  the  Eewatin,  and  is  perhaps  a 
result  of  the  modification  of  a  Eewatin  conglomerate.  It  is  in  the 
line  of  strike  from  the  coarsely  crystalline  syenite  area  further  south- 
west, which  appears  on  the  east  side  of  White  Iron  lake,  and  which 
rises  still  further  southwest  and  constitutes  what  is  called,  in  these 
reports,  the  Qiant's  range,  bat  on  which  the  Duluth  and  Iron  Range 
railroad  has  a  station  named  "  Messaba  Heights."  This  is  an  isolated, 
abrupt,  granite  or  syenite  range,  and  eTidently  is  of  eruptive  origin  in 
the  same  sense  that  this  prophyry  at  Eekf  kebic  lake  is;  an  acid  ernp- 
tire,  later  than  the  Laorentian,  originally  from  some  of  the  strata  of 
the  earth's  super-crust,  and  not  from  a  deep  source.  It  hence  may  lie 
oa  any  formation  older  than  the  date  of  the  eruption.  The  reader  is 
referred,  in  this  coouectioo,  to  an  other  part  of  the  report  where  some 
observations  at  the  Aurora  mine,  on  the  Gogebic  iron  range,  are 
stated,  in  which  it  is  also  shown  that  a  conglomeritic  syenite  lies  on 
some  stratified  sedimentary  beds,  probably  the  Animike.  He  is  also 
referred  to  the  fifteenth  report,  pp.  319  and  355,  where  some  other  facts 
aud  general  considerations  bearing  on  this  origin  of  granites  will  be 
found. 

Rock  1416,  a  reddish  porphyritic  gneiss,  the  same  as  1105,  shows  the 
intergrading  of  the  gneissic,  the  porphyritic  and  the  conglomeritic 
characters  in  the  same  rock. 

This  has  been  called  gneiss  this  year  and  last,  but  it  needs  a  word 
of  qualification.  It  has  not  the  real  gneissic  structure,  or  foliation 
supposed  to  be  due  to  original  sedimentary  bedding.  It  has  ac- 
quired a  sheeted  structure,  but  in  general  it  is  massive  rock,  showing 
variations  due  to  the  original  conglomeritic  state  of  its  materials,  as 
already  described.  Where  it  passes  into  the  porphyry  it  is  more  com- 
pact and  more  firm  than  when  it  is  not  porphyritic* 

•Tha  IbtmaritiUQr  tbIiTOck  hug  b**n  i»mBdiiarr>Jtvr«[  b/ mr  brothtt  Id  Ui»  flrtaenlh  report  p. 
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Shingwak  isUod,  (north  of  Aaimike  island)  ia  mado  of  the  red- 
qreatheriog,  gneiaaic  rack  (141T),  but  it  is  clouded  with  the  variatioas 
due  to  the  original  conglomeritic  nature. 

Sometimes  the  red  cryatala  run  into  a  greenish  biotitic  rock  (1418), 
which  is  associated  with  the  red  rock,  the  changes  from  one  to  the 
other  being,  here,  iu  perpendicular  planes. 

The  very  small  island  directly  south  of  Shingwak  island  is  not  red 
weathering,  but  the  rock  ia  fine-grained,  greenish -gray,  hardened  gray- 
wacke,  (1419) — with  fine  mica  scales  sparsely  disseminated.  Its  sedi- 
mental^  hedding  planes  are  distinctly  preserved. 

At  the  west  end  of  Animike  island  there  ia  a  conspicuous  dip  of  the 
"  acquired  "  bedding  toward  the  north.  While  the  rock  here  is  essen- 
tially all  alike,  yet  some  of  it  does  not  take  a  red  color  in  weathering 
U420).  Icouldnotdiscern  any  definite  order  in  this  difference  of  color. 
Still  the  gray  color  seems  to  prevail  in  the  middle  beds,  and  the  red  at 
the  N.  and  S.  parts  of  the  bluff,  The  colors  are  not  distinctly  separ- 
ated. The  acquired  bedding,  in  all  theae  ialands  seems  to  dip  toward 
ibe  north. 

At  (he  S.  W.  end  of  lake  Kekekebic  the  rock  is  greenish  and  mica- 
ceous (1421),  but  it  has  all  the  characters  of  the  chlorite-schiat-con- 
glomerate  (1409-13)  seen  in  the  little  islands  near  the  north  shore  at 
the  narrows,  except  that  it  does  not  here  show  such  evident  stratifica- 
iton.  The  reason  seems  to  be  that  it  dips  away  from  the  observer, 
and  in  general  away  from  the  lake  along  the  west  shore.  It  appenrs 
much  Uke  a  crystalline  rock,  but  it  is  of  fragmental  origin.  At  the 
water-level  are  purgatories  that  are  wought  by  the  water  in  the  softer 
layers,  roofed  over  by  aome  of  the  former.  It  has  harder  aeatus  and 
lamps  that  stand  out  on  the  surface. 

There  are  two  small  islands  south  of  the  point  in  the  W.  part  of 
sec.  3,  84>7.  one  of  which  consists  of  the  same  red  rock  as  the  islands 
further  east.  The  other  consists  partly  of  red  rock  and  partly  of 
green  and  red  (142'2).  They  are  all  mingled,  even  the  red  crystals  ap- 
pearing sparingly  in  the  green 

The  tip  of  the  point  conaista  of  red  rock  (gneiaa)  but  at  the  baae,  on 
the  south  side,  are  Animike  slates,  fine,  black,  closely  jointed  and 
hard,  like  the  black  slates,  seen  on  Kekekebic  last  year,  and  being 
identical,  appajreatly  with  the  Animike  slates  at  GunSint  lake.  These 
alatea  dip  east  about  75  degrees,  and  their  north-south  strike  contiuues 
flo  far  as  to  run  along  the  shore  of  the  square  land  projection  which 
is  just  Dorth  of  the  small  point,  dipping  still  easterly  and  exhibiting  a 
iiigii  boldlakeward  front,  characteristic  of  the  hardened  slste  group  on 
14 


-,yCoo^Ie 


106  SISTBBHTH   ANNUAL   BEPOBT 

this  lake.  If  they  continue  far  enough,  with  this  dip,  onder  the 
water,  they  must  run  below  the  reddish  rock  of  the  islands.  In  the 
same  way  if  the  dip  of  the  gneiss  in  the  islands  (the  coarse,  acquired 
bedding)  continued  under  the  water,  its  western  portions  at  least 
would  pass  below  these  slates.  Bnt  it  is  certain  that  the  dip  and 
strike  of  the  slates  and  greenish  conglomerate  are  inconstant.  This 
is  shown  by  numerous  observations  already  recorded,  and  it  is  hence 
probable,  that  althongh  locally  the  gneiss  (or  porphyry)  may  overlie 
the  exhibits  through  the  accidents  of  local  fusion  or  protrusion,  the 
formation  in  general  to  which  the  red  rock  belongs  is  older  than  the 
schist  and  slate,  and  would  be  found  lying  below  it  when  not  so  dis- 
turbed. 

On  the  next,  square,  point  the  dip  of  the  slates  is  N.E.  at  45°  angle, 
changing  soon  to  35°.  Bnt  on  the  north  side  of  the  point,  near  the 
town  line,  but  not  at  the  head  of  the  bay,  the  dip  is  again  S.E. 

At  the  head  of  the  bay,  west  end  of  Kekekebic  lake,  on  the  town 
line,  the  green  schist-conglomerate  (1433)  appears  again,  same  as  seen 
in  the  islands  at  the  narrows.  At  the  water-line  the  weathered  sur- 
face is  roughened  by  numerous  small  knot-like  projections  (1424). 
Some  of  them  take  the  form  of  ridges.  These  projections  make  the 
rock  look  like  a  conglomerate.  The  ridges  are  hardened  seams,  and 
run  in  all  directions.  The  general  structure  is  vertical  and  in  the 
same  direction  as  in  the  islands.  The  rock  is  green.  It  easily  wears  ' 
away,  i.  e.  more  easily  than  the  slates  and  greenish  graywackes;  yet 
it  produces  sharp,  short  points  and  islands  in  the  teeth  of  the  waves. 
At  this  place  no  certain  sedimentary  structure  is  observable,  but  on 
the  north  side  of  the  little  sharp  point  a  sedimentary  lining  is  visible 
in  rock  1423,  showing  a  dip  E.  10°  S.  This  structure  ii  like  that  seen 
in  the  islands  at  the  narrows. 

On  the  shore  north  of  this  bay,  and  eastward,  the  same  rock  contin- 
ues, and  dips  S.E.,  until  it  is  cut  by  a  dike(1425)  on  the  north  side 
of  the  neit  bay.  South  of  this  dike  the  green  schist  appears  at  the 
head  of  the  bay,  and  has  coarse  pebbles. 

Crossing  this  bay  and  coming  to  the  point  which  projects  S.W.  to- 
ward it's  counterpart  on  the  opposite  side  of  the  bay,  the  slates  and 
e\i\oTitic  gray  VI ackeeA'ppeRragB.io,  thus  shotcinglhat  in  general  the  green 
pebilg  beds  lie  below  these  slates.  Yet  on  this  point  there  is  a  local  dip 
in  the  slates  toward  the  green  schist  beds;  but  the  dip  varies,  some- 
times being  vertical. 

Next,  further  east,  in  S.  W.  i,  sec.  'M,  64-7,  on  the  shore  of  Keke- 
kebic lake,  near  the  head  of  the  broiid  shallow  bay,  is  an  important 
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variation.  The  grajwacksB  vary  to  the  green  bedR,  but  are  pebbly 
coaglomeritic.  They  alno  show  a  disappointed  struggliog  ambition  to 
become  porphyritic.  The  color  is  not  gray,  oor  green,  but  gray- 
green,  and  there  are  apparently  a  few  fine  crystals  of  hornblende  in 
Boine  parts  of  it.  The  reddish  weathering  siliceous  portions  some- 
times  are  mingled  distinctly  with  the  softer  greenish  or  grayish  por- 
tions, the  latter  becoming  micaceous  on  decay  (1426).  It  appears  as 
if  the  porphyry,  the  reddish  gneiss,  as  well  as  the  hornblende  porphyry 
of  Mallmann's  peak  (No.  751),  were  intimately  associated  here  in 
embrj-o,  in  one  and  the  same  rock  with  the  green  schist  conglomerate, 
and  that  by  differentiation  they  could  all  be  broasrht  out,  and  belong 
genetically  to  the  same  formation.  Still  this  commingling  of  char- 
Rctera  is  probably  only  local,  such  as  is  incident  to  the  contact  of  any 
two  formations.  When  it  is  remembered  also  that  the  porphyry  and 
the  gray  gneissic  rock  seem  to  have  been  plastic  aiaee  the  deposition  of 
the  green  tehiit  conglomerate,  and  has  been  protruded  through  and 
overliea  it,  it  is  not  only  reasonable  to  expect  that  the  schist  wonld 
embrace  materials  like  the  original  sediments  of  the  porphyry,  but 
also  that  the  porphyry  should  enclose  parts  of  the  schist.  In  a  com- 
mon softening  and  metamorphism  the  two  rocks  would  thus  come  to 
show  approximations  in  mineral  characters  toward  each  other  at  thu 
points  of  contact. 

Thence  to  the  portage  going  north  tbe  same  green,  finely  conglom- 
eritic  rock  continues,  as  noted  last  year. 

Before  leaving  Kekekebic  lake  it  would  be  well  to  group  some  of 
the  recorded  facts  into  general  statements,  and  to  give  some  of  tbe 
inferencett  to  which  they  seem  to  lead.  These  inferences  are  provis- 
ional, and  are  based  on  tbe  Seld  observations,  extended  now  over  this 
lake  twice,  bat  they  may  have  to  be  modified  when  the  rock  samples 
collected  have  been  subjected  to  thin-sectioning  and  microscopic  in- 
spection. 

There  are,  in  the  main,  but  three  formations  that  are  to  be  consid- 
ered. 

1.  The  changed  conglomerate,  or  porphyrel. 

2.  The  green  chlorite-schist-conglomerate. 

3.  The  black  slate — which  resembles  the  Aaimike. 

The  porphyrel  is  plainly  an  extension  of  the  same  part  of  the 
Ogishke  conglomerate  westward.  The  change  which  converted  that 
conglomerate  into  this  acid  ernptive  rock  was  subsequent  to  the  deposi- 
tion of  the  Animike  rocks  and  tbe  disturbance  that  accompanied  it 
involved  tbe  slates  and  other  parts  of  the  Animike,     It  was  perhaps 
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cotemporary  with  the  formation  of  the  last  of  the  basic  dikes.  In 
general  the  conglomerate  was  not  tnnch  moved  out  of  ita  place, 
but  was  metamorphosed  in  situ,  in  some  cases  retaining  some  evi- 
dences of  il3  mechanical . sedimentary  manner  of  deposition.*  In 
others  it  was  protruded  in  bosses  that  now  rise  boldly  above  the  gen- 
eral level,  and  in  still  others  was  caused  to  lie  upon  some  parts  of  the 
green  schists  in  the  manner  of  au  overflow  or  laccolitic  eruptive. 

The  green  schist,  which  belongs  apparently  to  a  date  about  the  same 
Bs  the  Kewatin  portion  of  the  Ogishke  conglomerate,  or  is  its  imme- 
diate successor  and  conformable  upon  it  where  the  contact  is  normal 
is  still  markedly  different  from  it.  It  is  apparently  formed  of  basic 
erupted  materials  in  a  fragmental  condition.  It  received  its  stratified 
arrangement  through  the  agency  of  water.  Volcanic  vents  in  the  im- 
mediate vicinity  must  have  given  origin  to  this  vast  supply  of  basic 
materials.  It  is  to  be  considered,  at  present,  a  part  of  the  Eewatin, 
because  it  is  very  likely  the  same  as  the  "  ambiguous  greenstone  "  on 
the  north  flanks  of  Twin  mountain,  and  in  the  section  seen  between 
Flying  Cloud  and  Bingoshick  lakes — and  that  has  been  excluded  from 
the  Animike  (see  under  Ogishke  Muncie  lake,  p   98). 

The  Animike  slates,  which  are  associated  with  this  green-schist- 
conglomerate  in  the  N.  W.  part  of  the  lake  seem  to  have  been  the 
conformable  succeMor  to  the  green  schist  so  far  as  continued  aqueous 
deposition  was  able  to  make  conformable  succession.  But  it  is  very 
likely  that  this  succession  would  not  be  found  conformable  in  the  vi- 
cinity of  the  old  vidcanic  vents.  There  was  a  great  basic  eruption 
that  separated  the  Animike  from  the  Kewatin.  That  is  evinced  not 
only  by  the  actuality  of  this  fragmental  basic  rock,  but  by  the  exist- 
ence of  mountains  of  truly  eruptive  greenatone  which  show  the  prob- 
able sources  of  the  fragmental  debris.  These  two  greenstones  are 
found  to  lie,  in  every  case,  below  the  Animike,  when  they  are  present; 
at  least  they  intervene  between  the  general  strike  of  the  Animike 
and  that  of  the  Eewatin,  with  the  Animike  dipping  away  from  them. 
The  fragmental  sedimentary  "greeustone"  probably  graduat«>s  up- 
ward into  the  Animike  slates,  forming  their  basal  couglomeritic  por- 
tions wherever  there  was  no  break  in  the  sedin  entation.  That  part 
of  this  "  ambiguous  greenstone  "  which  consists  of  breccia,  or  con- 
tains masses  of  contorted  strata,  as  described  at  Ogishke  Muni^ie  lake, 
must  have  been  formed  iu  nearer  proximity  to  the  volcmic  vents, 
where  the  successiou  »f  sedimentation  was  interrupted  by  uphedval, 
fracture  and  overflow. 

*  Cumparetbe  ISUi  report,  p  tS3. 
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P8EODO-ICES3KB  LAKB  AND  WESTWARD  TO  TOWBB. 

In  making  the  portages  from  Kekekvbic  lake  toward  Knife  lake,  the 
green  fragmental  schist,  sotnetimea  fine  and  fiometimes  pebbly,  occa- 
sionally twisted  and  deprived  of  evident  sedimentary  structure,  coH' 
tinned  to  Spoon  lake.  On  the  north  side  of  Spoon  lake,  the  same 
formation  continues,  but  it  is  not  green  and  soft — i.  e.  is  not  so  green. 
It  is  rather  grayish,  and  more  firm,  and  mashed  together  so  that  the 
bedding  planes  appear  occasionally  as  linings.  The  outward  surface  is 
rough  to  tbe  touch  with  siliceons  grains  and  seams,  and  the  whole 
rock  seems  more  eiliceoua.  It  is  like  aome  brecciated  portions  of  the 
Animike  seen  along  the  international  boundary  line  east  of  Qunflint 
lake.  In  this  condition  it  looks  as  if  a  little  more  metamorphism 
would  produce  the  red  fine-grained  gneise. 

The  rock  forming  the  point,  N.  E.  cor.  sec.  28,  65-7,  in  an  area  of 
KniTe  lake  (1426),  b  a  dark  siliceous  slate.  But  the  interesting  point 
in  this  rock  is  its  compacted  condition  and  incipient  porphyrizatioii, 
as  well  as  tbe  slightly  pinkish  tint  which  it  acquires  on  weathered  sur- 
faces. This  is  not  always  dark  within,  but  is  grayish  to  black.  The 
sample  obtained  last  year  a  little  further  south,  nearer  the  portage 
landing,  was  fioer  and  black  within. 

We  went  to  Psendo-Measer  lake  by  a  route  which  crosses  a  part  of 
Hunter's  island.  This  is  a  much  used  trail,  indeed  is  said  to  be  the 
main  route.  It  has  long  been  used.  I  do  not  know  why  tbe  bound- 
ary was  established,  on  our  mapa,  on  tbe  soatbern  route  where  more 
portaging  is  necessary  to  reach  Basawood  lake.  Waa  it  because  the  U. 
S.  townxhip  anrveyors  surveyed  only  to  that  line?  If  so  it  seems  as 
if  the  United  States  has  good  claim  to  land,  up  to  this  old  route,  which 
seems  to  conform  to  the  terms  of  tbe  Webster- Ashburton  treaty. 

At  tbe  commencement  of  the  first  portage  on  Hunter's  island  the 
black  siliceous  slates  seen  last  year  (and  again  this)  at  the  point  where 
Knife  lake  is  first  reached  from  Kekekebic  lake,  appear,  dipping  south- 
erly at  an  angle  of  88  degrees,  more  or  less;  and  at  the  summit  of  tbe 
divide  the  rock  1429  can  be  seen,  which  h  about  tbe  same  rock  as  at 
the  Boath  end  of  the  portage,  somewhat  lighter  colored.  Slaty  clear- 
age  here  rnns  £.  12°  N.  by  compass,  but  the  sedimentary  dip  is  ob- 
scure. Tbe  slaty  cleavage  dips  at  a  right  angle  with  the  direction  of 
its  strike,  and  the  only  symptom  of  sedimentary  dip  that  can  he  found 
indicates  a  southerly  direction,  amounting  to  88  degrees. 

A  little  below  the  summit,  and  on  the  north  slope,  rather  nearer  tbe 
lake  than  the  summit,  is  a  dark  gabbro-like  dioryte  ( ? ),  No.  1430. 
Nocontac   with  the  other  rock  is  visible,  but  it  probably  lies  on  it. 
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It  forma  a  little  ridge  running  S.  3W.,  but  slate  recnrs  again  just 
below,  and  continues  to  the  lake. 

The  next  portage  to  Pseudo-Meaner  lake  is  a  short  one,  and  at  the 
west  end  No,  1431  appears.  It  is  a  light-green  slate,  rather  firm,  but 
Bbowing  a  tendency  to  sericitic  films  between  the  lamine.  It  has 
considerable  free  quartz  in  macroscopic  grains.  It  resembles  slate 
seen  in  the  Eevatin  about  Long  and  Yermilion  lakes. 

The  point  in  Pseudo-Messer  lake  that  lies  north  from  the  portage 
lauding,  on  the  east  aide,  (aa  extended,  the  U.  S.  survey  lines  would  make 
it,  on  my  plat,  K.E  i  sec.  19),  constats  of  a  slighty  reddish-weathering, 
pyritiferous,  fine-grained  quartzyte,  or  gritty  felsyte,  firm  and  sharp  in 
fracture,  having  no  visible  bedding,  but  looking  like  a  changed  (and 
now  eruptive)  rock  (1432), 

Directly  acroan  Pseudo-Messer  lake  from  the  portage  landing  occurs 
rock  1433.  It  is  on  two  islands  iu  a  bay.  It  is  a  light-green  acbist, 
siliceous  with  chalcedonic  silica,  identical  with  some  that  had  been 
described  at  Tower  in  connection  with  the  iron-bearing  rocks.  This 
identity  is  further  indicated  by  the  existence  here  of  small  bematitic 
streaks,  and  jaspilyte.  varying  from  white  to  red  (1434  and  1435)  which 
occurs  in  lumps,  and  in  perpendicular  lenticular  sheets  in  1433,  in  the 
same  manner  as  at  Tower  This  green  rock  is  soft,  schistose  in  the 
directions.  20°  N.  and  holds  "chalcedonic  "  silica  in  nodules,  also  one 
narrow  belt  of  jaspilitic,  bematitic  quartzyte  about  two  and  a  half 
feet  wide.  Small  pebbles  of  1434,  as  small  as  a  pin-head  are  dissemin- 
ated in  1433.  There  is  a  siliceous  framework  also  in  1433,  apparently 
pervading  it,  that  forms  a  roughness  on  the  weathered  surface,  (com- 
pare  the  fifteenth  annual  report  p.  229.) 

It  is  very  evident  from  the  few  observations  that  were  made  on 
Hunter's  island,  that  the  iron  range  of  Vermilion  lake  extends  across 
the  Boundary  waters  and  enters  the  British  territory  on  the  island. 

Through  Sucker  and  Carp  lakes  are  only  seen  exposures  of  argillitic 
slates,  graywackes  and  sericitic  schists. 

From  Prairie  portage  to  Opin  Is.,  in  Basswood  lake,  sec.  10, 6410,  the 
rock  has  a  very  uniform  character.  It  is  syenite  varying  to  granite. 
It  is  split  into  sheets  varying  from  one  inch  to  six  inches,  usually 
about  three  inches,  which  are  apt  to  dip  north  or  south,  but  sometimes 
are  nearly  level.  In  addition  to  this  bedding  it  has  a  gneissic  struc- 
ture, thus  differing  from  the  red,  fine  syenite  of  Kekekebic  lake.  It  has 
occasionally  belts  of  dark,  quartzose,  non-crystalline,  or  cryptocrystal- 
line  rock  that  show  distinctly  a  liningdue  to  sedimentation.  These  ran 
short  distances.  It  also  holds  patches  and  lenticular  masses  of  granular 
hornblende,  which  is  shown  on  the  sample  (1436)  collected. 
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At  the  S.  E.  eod  of  the  portage,  in  S.  E.  i  sec.  6,  61-10,  which  leads 
from  one  part  of  Basswood  lake  to  another,  is  a  rock  (1438)  which 
seems  to  be  simpl;  a  hardened  K^aywacke,  appearing  dow  like  aquartz- 
ose  gray  syenite^gaeiss,  with  some  chlorite  that  gives  it  color  specks. 
At  the  N.  W.  end  of  this  portage  the  landing  is  on  mica  schist,  inter- 
laminated  with  rock  like  1438. 

The  bluff  on  the  right  bank,  just  below  Pipestone  falls,  rises  about 
18  ft.  direct  from  the  water.  It  embraces  three  rocks,  1439,  1440  and 
1441,  No  1439  seems  to  be  a  dark  hornbiendic  greenstone.  It  occurs 
on  the  face  of  the  bluff,  all  about,  and  seems  to  graduate  into  rock 
1440  There'canbe  found  no  direct  transition,  nor  can  it  be  stated 
what  the  nature  of  the  change  is  without  microscopic  examination,  as 
the  latter  rock  is  fine  grained,  and  seems  to  prevail  over  all  the  others. 
It  seems  to  belong,  however,  with  the  mica  schists,  bnt  is  very  firm 
and  showB  mica  very  sparingly.  Rock  1441  is  light-colored,  some- 
what reddish,  coarsely  granular  chlorite  syenite,  or  granulyte.  This 
cuts  both  of  the  above  rocks,  running  in  seams  and  veins  about  five 
inches  wide,  nearly  horizontal  along  the  bluff.  It  also  occurs  in 
irregular  bosses  in  the  face  of  the  bluff,  alongside  of  which  the  rock 
1439  stands  in  a  vertical  plane  of  contact. 

Just  above  the  rapids,  where  was  obtained  in  1876  rock  numbered 
349  from  a  low  bluff  on  the  right  bank,  there  is  now  no  rock  exposed, 
the  drift  having  concealed  it;  but  large  pieces  that  lie  about  are  from 
a  greenish  schist,  and  are  reprpsented  by  1442.  No.  349  is  styled 
peridotyte  by  Dr.  Wadswotth,  of  the  variety  serpentine. 

A  very  similar  schist  (1443),  but  more  shining,  lighter  green,  "taU 
cose"  or  "sericitic,"  is  found  in  abundant  outcrop  at  the  west  end  of 
the  portage  from  Newton  lake  to  Fall  lake.  It  strikes  toward  the 
npper  end  of  the  rapids,  at  the  upper  landing,  and  apparently  causes 
them.  Its  structure  is  about  vertical,  lenticiilar- wedged  schistose, 
making,  when  weathered,  a  soft  Sssile  schist.     Compare  1109. 

At  the  Cooper  claim,  near  the  head  of  the  portage  from  Fait  lake 
to  Garden  lake,  a  late  stripping  east  and  west  reveals  a  run  of  jaspi- 
lyte  which  is  six  or  eight  rods  across,  at  least,  reaching  from  the  west 
portage  trail  to  near  the  river.  It  is  more  or  less  hematitic.  At  the 
west  end  of  the  stripping  the  jaspilyte  is  replaced  by  the  greenstone  of 
the  repion  (999  and  1444). 

At  the  place  called  "Silver  City,"  north  end  of  White  Iron  lake, 
the  quartzyte  containing  the  iron  dips,  on  the  north  side  of  the  hill, 
74''N.,  30°W.  It  is  gray  and  similar  to  the  Chub  lake  quartzy  te  (1445). 
It  reverses  the  needle.     It   contains   thin,   irregular,  green  laminee 
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in  which  magDetite  seems  to  gather  moat  freely,  but  the  ore  is  also- 
scattered  in  fiue  rhombohedra  id  the  qnartzyte  itself.  The  rock  ia 
certainly  sedimentary  io  the  directiOD  stated,  and  thin  slaty  seams 
appear  on  the  Dorth  side,  due  to  that  structure. 

A  little  further  west  the  rock  dips  more  westerly,  and  the  strnctnre 
actnally  swings  round  so  as  to  have  an  apparent  dip  S.  W.,  i.  e.,  to- 
ward White  Iron  Jake.  It  is  sometimes  micaceous,  i.  e.,  its  cleaved 
laminae  glitter  with  fine  silvery  scales  which  may  be  chloritic  rather 
than  micaceous,  and  result  from  a  change  of  the  green  schistose  sub- 
stance that  is  interleaved  with  the  quartz.  Taken  altogether,  the 
formation  is  quartzyte,  some  of  it  being  gray,  granular,  hard  silica, 
and  some  of  it  very  fine-grained  and  schistose.  Id  the  latter  case  it  is 
darker  colored,  the  coloring  element  .being  apparently  a  fine  acicular 
mineral  which  lies  with  its  longer  axis  parallel  with  the  grain  of  the 
schist,  and  may  be  tremolite.  Eleven  samples  collected  (1146)  show 
different  variations  and  the  associations  of  the  ore. 

The  statigraphic  position  of  this  rock,  and  its  geographic  relations, 
seem  to  conspire  to  ally  it  with  the  Vermilion  geries,  i.  e.  the  mica- 
homblendic  rocks  that  are  associated  with  the  granites  of  the  north 
side  of  Vermilion  lake  and  north  of  Lon^  lake.  But  the  genera)  di- 
rection of  strike,  from  the  Auimike  ores  west  of  Gunflint  lake  and  its 
mineral  composition  would  allow  of  its  being  a  part  of  the  Pewabic 
quartzyte.  It  lies,  however,  od  the  other  side  of  the  GiaDt's  range  of 
granite  from  the  Animike  ores  at  Gunflint,  and  its  age  is  probably 
that  of  the  mica-schist.  It  is  the  only  known  iron-ore  locality  in  tlie 
rocks  of  that  age. 

But  a  short  distance  below  this  mica-horn blende-quartzyte  knob, 
but  on  the  opposite  (N.)  side  of  the  river,  appears  rock  144T  in  a  low 
outcrop.  This  is  a  fine,  fibrous,  greenish  rock  which  at  first  glance  ap- 
pears like  a  diabase,  but  is  in  reality  an  extension  of  the  tremolitic 
(?)  quartzyte  formation  just  described. 

On  the  north  shore  of  Mud  lake,  near  the  west  end  of  the  lake,  bat 
about  half  a  mile  from  the  lake  (N.  W.  i.  sec.  4,  62-14)  some  recent 
drilling  has  been  prosecuted  with  a  diamond  drill.  The  rock  here  is 
the  "ambiguous  greenstone,"  with  chalcedomc  silica,  which  accom- 
panies the  ore  at  Tower.  Nothing  bat  this  green  rock  (1448)  can  be 
seen  at  the  location,  and  no  rock  at  all  along  the  road  from  the  creek. 
Some  samples  of  the  drill-core  which  lie  about,  consist  of  the  same. 
The  place  is  deserted  at  present.  No  iron  outcrop  could  be  found. 
Samples  said  to  have  come  from  the  place,  obtained  since  from  Mr.  J. 
G.  Clark,  have  been  aDalyzed  by  Prof  Dodge  with  the  following  results: 
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Ho.  I.  Na.  S. 

tiilln : 21.70  B.26 

Ume 0.81  0.15 

PhMphortw 0,17  0.18 

Hagnesia traces  traces. 

Usnganese none  none. 

Titanium none  none. 

Balpbnr  none  none. 

Mag.  oxide 77.82  82  76 

9S.70  98  35 

alliciran 56.21  87.11 

At  the  Stoae  mine,  at  Tower,  the  old  excavatioa  is  being  filled, 
covering  the  "dike"  of  jaspilyte,  but  on  re-examination  very  little  more 
could  be  ascertained  of  its  direction  eouthwardly  from  the  old  mine. 
Tet  I  became  more  impressed  with  the  probability  of  its  resnming  s. 
direction  aboat  parallel  with  the  direction  of  the  mine  at  a  short  dis- 
tance within  the  south  wall,  in  the  same  manner  as  described  of  No, 
3,  lost  year.  * 

The  Tower  spur  track  cuts  a  light-green  porodyte,  1150.  This  is 
mainly  massiTe,  except  that  it  is  basnltically  close-jointed. 

Aboat  five  miles  south-east  from  Tower,  Mr.  Hermann  S.  McMinn 
has  conducted  an  exploration  for  Messrs.  Andrews,  Ghapiu  &  Co. 
This  is  on  sec  S,  61>ld.  Some  samples  of  good  magnetic  ore,  said  to 
hare  been  derived  from  this  working,  were  shown  at  Tower,  also  some 
samples  of  the  jaapilyte.  Some  of  the  jaspilyte  is  gray  and  white, 
with  magnetite  and  pyrite  (U5L),  interchangeable  with  jasper  and 
hematite.  Associated  with  the  pyrite  and  magnetite  is  some  graphite- 
(1452).  Much  of  it,  bo  far  as  explored,  is  in  the  form  of  a  breccia, 
cemented  by  pyrite,  now  l&rgely  changed  tolimonite. 

aLACii.L  DiascnoNs  obbbrvbd  iit  1887.    bt  n.  h.  wihohell. 

Bmce,  Ontario,  near  the  old  Bruce  mine,  but  east  of 
it;  on  dioryte,  at  the  lake  level  S.  10°  W.  (Mag). 

Brace,  Ontario,  50  feet  above  the  lake,  on  quartz 
vein  in  dioryte S.  10°  W.  (Mag). 

Thesaalon,  left  bank  of  the  river,  at  the  mouth,  trap 

rock S.  20°  W.  (Mag.) 

[That  form  of  cross -fracture  glaciation  that  has  been  described  on 

the  Pipestone  quartzyte  in  Minnesota  is  here  seen  frequently  on  the 

trsp  rock]. 

*  nCltniib  nport.  p.  OS,  flg.  1. 
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Theasalon,  one  mile  S.   E.  from  Little  Rapida,  on 

quartzyte S.  20°  W.  (Mag; 

TheBAalon,  crossinR  the  last  oa  the  same  anrfac? S.  30°  W.  (Mag] 

Blind  Kiver,  Ont.,  on  quartzyte S.  28°  W.  (Mag^ 

GBBcade,  five  miles  south  of  Negaunee,  Mich.,  on 

coEglomerate S.  70°  W.  (Mag; 

Lighthouse  point,  Marquette,  Mich., greenstone-.S.  25''-28°  W.  (Mag; 

Bessemer,  Mich.,  on  Copriferous  conglomerate N.  AS.  (Mag] 

East  end  ofDelta  lake  (west  of  Ogi8hkeMuncie)....S.  14°  W.  (Mag; 

Island  in  Pseudo-Messer  lake  (US'}),  green  schist .  ..8.  30"  W.  (Mag; 

EOCK  8AMPLB8  COLLECTED  TO  IIXD8TBATE  THE  BEPOET  OF  N.  H.  WINOHBLL, 
IN  1887. 

Samples  from  the  original  Huronian. 

1148.  Red  quartzyte  from  Port  Finley,  on  the  Canada  side,  north 
-of  St  Joseph's  island. 

1149.  Dioryte,  Bruce;  near  the  old  Wellington  mines. 

1150.  A  fine  diabase  dike  cutting  1149. 

1151.  From  a  great  dike  cutting  1149,  running  N.  and  S. 

1152.  Very  fine  grained,  sometimes  aphanitic  and  nearly  hlack; 
near  the  mouth  of  the  Thessalon  river,  west  bank. 

1153.  Coarse-grained,  speckled   on  the   weathered  surface;   same 
jjlace. 

1154.  Coarse-grained,    speckled  on  the   weathered  surface;  same 
place. 

1155.  Medium-graiued  and  somewhat  speckled   with   porphyritic 
feldspar,  also  with  a  reddish  vein  of  granulyte;  same  place. 

1156.  Very  fine  grained,  nearly  black;  east  side,  at  the  mouth  of 
the  Thessalon  river. 

1156A.     Nodular,  epidotic,  reined  condition  of  some  of  the  rock  at 
ihe  mouth  of  the  Thessalon,  on  the  east  side. 

1157.  Massive,  dark  gray,  diahasic,  resembling  some  seen  in  the 
'railroad  cut  near  Thompson,  Minn.;  from  east  side  of  the  Thessalon. 

1158.  Epidotic  trap  rock,  same  place. 

1159.  Pitted  and  non-pitted  and  amygdaloidal  rock,  the  amygdules 
being  delessite;  same  place. 

1160.  The  same  rock,  but  having  amygdnles  apparently  of  red  fel- 
'Syte;  same  place. 

1161.  Granulyte,  or  perhaps  properly  a  protogine,  same  pFace. 
ll')2.     Gray  quartzyte,  about  a   mile  northwest   from  Thessalon 

tillage. 
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1163.    Felsitic  qnartzose  gneiss,  from  a  spur  of  1163,  embraced  be- 
tween two  forks  of  a  dike. 
1161.     From  the  main  dike  cutting  1163. 
116j.     From  the  smaller  fork  of  the  Bsme  dike. 

1166,  From  greenish  boulder-like  masses  included  in  1162. 

1167.  Diabase  anconformably  overlying  quartzyte,  four  and  a  half 
miles  northwest  from  Tfaessalon. 

1168.  Coarae  diabase,  representative 'of  the  eruptive  rock  between 
Thessalon  and  Macbeth's  bay, 

1169,  Pebbly  quartzyte,  4i  miles  N.  W.  from  Tbessalon. 

1170  White,  or  slightly  greenish-white,  quartzyte,  in  the  road  two 
miles  from  tbs  month  of  the  Tbessalon  river,  on  the  east  side. 

1171,  Pinkish  quartzyte,  near  Wm.  Ensling's  bouse,  Thessalon 
valley,  about  two  miles  west  of  Little  Rapids. 

1173.  Qray,  fine-grained  calcareous  quartzyte,  thin-bedded,  Aa- 
aonia  P.  0.  at  "the  dump." 

1173.  Sample  of  schistose  slaty  diabasic  rock.  Thessalon  point, 
west  side  of  the  river.     Logan's  "green  chlorite  slate," 

1174.  Eruptive  diabase,  mouth  of  Blind  river,  west  side. 

1175.  The  same;from  the  east  side. . 

1176.  Quartzyte,  Blind  river,  east  side. 

1177.  The  same. 

1178.  Grayish  red  quartzyte,  very  fine-grained.  Blind  river,  east 
side. 

1179.  So-called  shaly  portion  of  the  gray  quartzyte  at  the  railroad 
cut.     Blind  river. 

IISO.  Quartzyte,  from  the  outer  point  we^t  of  the  west  arm. 
Blind  river, 

llBl,    Diabase  dike,  cutting  No.  1180. 

118-2,  Red  felsyte,  qnartzose  with  fiue,  scattered  grains;  in  patches 
in  the  diabase  eruptive;  somewhat  affdcted  locally  by  contact  with 
the  basic  eruptive,     E,  R,  cut  on  the  east  side  of  the  Missasaugui. 

1183  Light  greenish  quartzyte,  a  phase  of  the  quartzyte  at  the  R, 
R.  cut  on  the  east  aide  of  the  Missasaugui. 

1184.  A  condition  of  the  quartzyte  at  the  same  place  in  association 
with  the  diabase,  the  quartz  losing  some  of  its  distinctness. 

11B5.     The  same,  more  dark. 

1186.  The  same  with  an  orthoclastic  tendency. 

1187.  The  same  converted  to  red  fibro-basaltified  felsyte. 

1188.  The  basic  eruptive  with  red  orthoclase  crystals  disseminated, 
same  place. 
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1189.  Same  aa  the  Ust,  but  fiaer-grained,  same  place. 

1190.  Dioryte,  west  side  of  the  Misssasaugui,  at  the  month. 

1191.  Fioe-graiaed  gray,  flinty-quartzfte,  showing  aa  abrupt  con- 
tact on  1190. 

1192.  Shows  oue  of  the  greeuisb-weatheriDg,  more  slaty  parts  of 
this  quartzyte  from  the  opposite  side  of  the  river. 

1193.  One  mile  west  of  "the  dump,"  orthoclastic  grauulyte. 
1191.     Fioe,  gray,  bedded  "slate,*'  broken  and  agaiu  cemented  by 

tnaoy  veins  of  quartz;  sec.  8  Le  Froy;  hardly  slaty,  rust-coated. 

1194A.  Small  bits  from  1191,  showing  black  metallic  oxide,  and 
some  amethystine  quartz, 

1J95.     Red  feUyte;  ridge  near  Otter  Tail  P.  0. 

1196.  Gray  quartzyte,  approximating  the  last  in  its  felsitic  aspect- 

1197.  Same  as  the  last,  but  Tariea  to  a  reddish  quartzyte. 

1198.  Same  as  1196,  but  varies  to  a  gray  quartzyte. 

1199.  From  a  hill  in  line  of  strike  from  1195,  being  a  portion  of 
the  same  ridge  toward  the  N.  W. ;  a  brownish,  red-weathering  felsitic 
rock,  with  a  confused  structure  as  if  originally  a  conglomerate,  con- 
taining much  free  quartz,  and  finely,  but  sparsely  porphyritic  with 
red  feldspar. 

1200.  Gabbro,  from  near  Otter  Tail  P.  0. 

li^Ol.  " liithographic  stone";  bottom  land  of  Thesaalon  on  Mr. 
Day's  "limits,"  about  a  mile  below  Otter  Tail  lake. 

1202.  The  same,  showing  free  quartz  in  rounded  grains. 

1203.  Gabbro,  or  diory  te,  similar  to  1200.  about  N.  E.  i  of  sec.  28, 
Plummer. 

1201.  Red  felsyte;  one  mile  south  of  Murray's  corners,  SR  corner 
of  sec  2.  Plummer. 

1205.  The  same,  aubcrystalline. 

1206.  Fine-grained,  argillitic  slate,  12  rods  S.  W.  from  1205,  forming 
conspicuous  ridges  that  strike  X.  W. 

1207.  Crystalline  condition  of  1205,  a  little  further  N.  W.  from 
1206,  but  in  the  same  ridge  as  1205;  reddish  seynite. 

1208.  Xon-weathered  portion  of  the  same  rock  as  1207;  a  gray 
syenite,  or  quartz  dioryte. 

1209.  Grayish-green  "elate  conglomerate,"  containing  granite 
pebbles.     Murray's  hill,  at  Murray's  corners. 

1210.  Dike-rock  cutting  1209,  at  Murray's  hill. 

1211.  Reddish  felsitic  quartzyte,  one-half  mile  south  of  Murray's 
corners,  on  Hugh  Matheson's  land. 
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1212.    At  U  miles  S.  W.  from  Otter  Tail  P.  0,,  slate  conglomerate 
similar  to  that  at  Murray's  hill. 
1218.    Qaartzyte  iaterbedded  in  these  slates;  like  1311. 
12U.    Pebble  from  this  slate. 

1215.  From  "the  damp."  Ansonia  P.  0.  the  rock  adjoiniaK  1172, 
■on  the  lower  aide,  a  ronjtl))  reddish  felsyte. 

Samples  from  the  Marquette  Segion. 

1216.  Micaceous  hematite.  Cascade,  five  miles  south  of  N'egaaiiee. 

1217.  Hematite,  showinff  the  bedded  structure,  some  of  the  layers 
being  pebbles  of  quartz,  Cascade. 

1218.  Quartz-conglomerate  grit,  anconformable  above  the  ore  beds 
at  Cascade,  upper  portion. 

1219.  The  coarser,  lower  portion  of  the  above  conglomerate, 
ivithin  three  feet  of  the  contact  plane. 

1220.  "Chalcedonic  silica"  from  Palmer  (Cascade). 

1221.  Sample  of  the  anconformable  qnartzyte-c  on  glomerate  near 
the  contact  with  the  ore-formation  two  and  a  half  miles  west  of  Isb- 
pemiog,  at  the  old  Safcinaw  mine. 

1222.  Same  at  20  rede  north,  rising  20  feet  higher. 

1223.  Grannlar  quartzyte,  one  mile  west  of  IshpeminK. 

1224.  Slaty  rock,  interbedded,  but  overlying  the  last;  slight  expo- 
sore  in  the  road. 

1225.  Two  and  a  half  miles  N,  W.  from  Ishpemiug;  a  pebbly 
greenstoue,  also  porphyritic,  with  some  bits  of  broken  schist. 

1226.  Sample  of  the  main  ridge,  from  which  the  last  was  obtaioed, 
at  the  sontheasterD  side  of  Deer  lake. 

1237.  Sample  of  the  country  schists,  nearly  adjacent  to  the  ridge 
(1226)  on  the  south  side. 

1238.  Purplish  to  reddish,  fine-grained  quartzyte,  at  the  railroad 
•cut  a  little  further  west. 

1229.     Massive,  basaltic  greenstone;  same  railroad  cut. 
1230     Basaltic,  conglomeritic  greenstone;  same  place. 

1231.  Chemical  limestone,  from  the  serpentinous  rocks  at  the 
Bopes  gold  mine,  five  miles  N.  W.  from  Ishpeming. 

1232.  Talc,  associated  intimately  with  1231. 

1233.  The  rock  of  the  country  at  the  Ropes  gold  mine,  apparently 
the  same  as  1225,  1229  and  1230. 

13-i3A.     Sample  of  the  quartz  vein,  Ropes  mine. 

1234.  Fine-grained  reddish  quartzyte;  east  side  of  the  river  below 
Dear  lake. 
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1235,  Qreen  "soapstooe,"  with  martite;  CleTelaod  mine. 

1233.  Light,  sericiticsoapstoue;  G]e?eland  mine, 

1237.  Martite,  in  green  "aoapatone;"  Cleveland  mine. 

1238.  Magoetic  quartz  schist,  passing  to  iron  ore;  Michigamme 
mine. 

1239.  Dioryte,  from  a  knob  near  and  north  from  the  Uicbigamine 

1240.  The  so-called  granite  from  the  range  next  north  of  Uichi- 
gamme,  three  feet  from  the  contact. 

1211.  Contact  between  the  quartzyte  and  granite,  the  former 
taking  a  gneisslc  structure. 

1242.  Qnartzfte. 

1243.  Between  the  conglomerate  and  this  quartzyte  this  rusty- 
green,  mieaceo-pyroxenic  material  is  found,  about  three  inches  thick, 

lti44.  From  a  dike  14  inches  wide,  cutting  the  granite;  fine- 
grained, altered. 

1245.  South  from  the  graniie  range  on  isolated  crasa  of  gray,  fine, 
siliceona  schist,  and  on  the  upturned  edges  are  weathered  out  th& 
forms  of  small,  garnet-like  crystals. 

1246.  Samples  of  this  same  gray  schist,  or  quartzyte,  with  th? 
sedimentary  structure  evident. 

1247A.      Coarse,  fragmental,  tough. 

1247B.  Hematite,  interbanded  with  imi^ure,  reddish,  chalcedonio 
silica. 

1247C.    Jasper  rock,  banded  and  clouded. 

These  three  change  by  innumerable  gradatloua  from  one  to  tha 
other.    From  the  Swan  mine,  near  Negaunee. 

1248  Qreenidh  quartzyte  or  graywacke;  near  the  railroad  cut,, 
north  side  of  the  Buffalo  property,  east  of  Negaunee. 

1249.  Black  slate,  graduating  downward  into 

1250.  A  contorted,  greenish  slate  which  lies,  possibly  unconform- 
ably,  on  the  slickensided  upper  surface  of  1*248. 

1251.  From  an  old,  much  changed  dike,  north  side  of  the  Buffalo 
property. 

1252.  Iron-bearing  condition  of  1240,  from  the  north  side  of  the 
railroad,  north  of  the  Buffalo  mine. 

1253  Gray  quartzyte,  that  cuts  off  the  ore  in  the  Iron  Cliffs  mine, 
near  Negaunee. 

1254.  Nearly  white,  granular  quartzyte,  north  side  of  Teal  l»ike. 

1255.  Changed  dike,  cutting  1254,  crossed  by  bands  of  color,  due 
to  different  degrees  of  infiltration  of  iron-stain. 
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Samples  from  the  Oogebic  Iron  Range. 

1256.  Alternating  forms  of  the  country  rock,  at  the  Colby  miner 
near  Bessemer,  Michif^an. 

1257.  South  wall,  Colby  mine. 

1258.  Siliceoos  slate;  spur  track  from  the  Colby  to  the  Talle; 
mine. 

1369.  Sample  of  ore  from  the  stock  pile,  Valley  mine. 

1260.  Hornblende  granite,  south  from  the  Aurora  mine. 

1261.  Gray  quartzyte,  overlain  by  granite,  south  of  the  Aurora 
mine. 

1262.  Quartzyte  elate,  overlain  by  granite,  south  from  the  Aurora 

126B.  Black  slate,  from  a  deep  well  drilled  a  abort  distance  east  of 
the  Iron  King  mine. 

Samples  from  Minnesota. 

1264.  Gabbro,  on  the  Rove  lake  road,  near  the  soath  foot  of  Pine 
mountain, 

1265.  Red  rock,  Brul^  mountains,  north  from  Pine  monntain. 

1266.  From  a  boulder,  N.  E.  i  of  sec.  19,  64-lE. 

1267.  Am.vgdaloidal  porphyry,  from  boulders,  south  from  the 
North  Brul^.     [This  sample  seems  to  have  been  lost], 

1268.  Shows  contact  between  rock  1266  and  the  red  rock. 

1269.  Qabbro-lihe  rock,  north  side  of  sec.  19,  64-lE. 

1270.  Qneiss,  on  the  trail  to  Northern  Light  lake,  a  short  distance 
north  of  North  lake. 

1371.     Oolitic  bloodstone,  from  a  boulder  near  North  lake. 

137'i.     Hardened  Animike,  at  the  rapids  going  out  from  North  lake. 

1273.     Dense  trap,  just  west  of  the  rapids  last  mentioned. 

1374.    Syenite,  a  short  distance  further  west,  north  shore. 

1275.  Trap  (gabbro),  at  a  mite  west  of  the  eutvance  of  the  river  to 
Quuflint  lake,  north  shore. 

1276  Modified  "gunflint"  beds  of  the  Animike,  north  shore  of 
Gunflint  lake. 

1277.  Flint  from  the  Animike,  north  shore  of  Gunfliut  lake. 

1278.  Kewaiin  schist,  mouth  of  the  creek,  east  end  of  the  long 
bay,  north  side  of  Gunflint  lake. 

1279.  Porphyritic  rock,  associated  with  No.  1278. 

1280.  Probably  an  old  eruptive,  belonging  to  the  £ewatin,  north 
shore  of  Gunflint  lake. 
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1281.  Changed  graywacke,  Kewatin;  DoHb  ahore  of  the  same 
lake. 

1282.  Uraj  gDeissoid  rock,  slightly  porphyritic,  north  side  of  Oun- 
fliat  lake. 

1283.  Porphyrel;  bluff,  north  shore  of  Gunflint  lake. 

1284.  Argillitic  slate,  interbedded  with  1283. 

1285.  Argillyte,  bedded  in  the  rocks  1281  and  1262. 

1286.  Some  of  the  cbangod  gray  wacke,  same  rock  as  1283. 

1287.  The  gray  rock  on  which  the  gabbro  lies;  at  the  Mayhew 
iron  location,  Iron  lake. 

1-288.  Magnetited  gabbro,  Iron  lake,  from  pointa  west  of  the  May- 
hew  location. 

1289.  Drift  boulder  of  the  gray  rock  near  the  bottom  of  the  Ani- 
mike.     To  find  the  cause  of  the  rasty  coating.    Iron  lake. 

1290.  A  drift  piece  from  the  same  place,  shows  a  possible  change 
from  magnetite  to  limonite. 

I'idl.     Sample  of  the  Iron  lake  ore. 

1292.  Sample  of  the  same  showing  olirine? 

1293.  From  a  boulder.  Iron  lake,  showing  micaceons  conglomer- 
itic  gneiss. 

1294.  Limonitic  pebbly  conglomerate,  and  breccia,  on  a  traverse 
north  from  Qunflint  lake,  on  the  town  line  (if  extended)  between  T. 
651  and  65-2  W. 

1295.  Jaspery  and  flinty  portions  of  the  last. 

1296.  Kewatin  aericitic  schist,  same  traverse. 

1297.  Sericitic  porphyry,  same  traverse. 

1298.  Soft  sericitic  schist,  same  traverse. 

1299.  Micaceons  rock,  interbedded  with  the  Kewatin  schists,  same 
travi-rse. 

1300     Represents  the  hornblendic  part  of  the  black,  best. 

1301.  Syenite  gneiss,  same  traverse. 

1302.  OneisB,  oi;  granite,  end  of  the  same  traverse. 

1303.  Trap  rock  from  a  dike  in  this  gneiss. 

1304.  Shows  a  blending  of  the  characters  of  the  mica  schist  with 
those  of  the  porphyry. 

i:i05,  1306,  1307.  Three  different  stages  in  the  change  from  the 
bkck  flne-grained  rock  to  the  rusty  Sim  characteristic  of  some  of  the 
Animike. 

1308.  Iron  ore,  near  the  east  end  of  Qnnflint  lake,  north  side. 

1309.  A  condition  of  "muscovado,"  at  the  same  place,  near  con* 
tact  with  the  gabbro. 
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1310.  Brecciated  and  augalar  fragments  of  flint  and  other  dark 
rocks,  north  shore  of  Ganflint  lake. 

1311.  Is  another  stage  of  this  rusting  rock;  effervesces. 

1312.  A  condition  of  the  trap,  at  the  narrows,  black  and  ctose- 
jointed. 

1313.  MnscoTado-like  rock,  weet  of  the  narrows. 

1314.  Porphyritic  gabbro,  or  trap,  Animike  bay. 

ISlfi.     Jasper-flint-quartz-oiagnetite  schist;  shore  soath  of  Black 
Ply  bay. 

1316.  Gneiss;  north  side  of  Black  Fly  bay. 

1317.  Enclosed  horablendic  rock  in  1316. 

1318.  Darker  portion  of  the  gneiss,  at  the  first  falls  north  of  the 
narrows  going  ont  from  GunflinL  lake.    (This  sample  was  Ioat.> 

1319.  Fine  siliceous  "musooTado, "  north  aide  of  the  point  that 
lies  north  of  the  Animike  bay. 

1320.  Siliceous  "streamed"  gray  rock,  a  condition  of  1319. 

1321.  Magnetite,  associated  with  1320. 

1.^22.     Qranalar  qaartzyte,  gray,  in  fallen  masses,  north  side  of  the 
same  point. 

1323.  Gabbro,  at  the  top  of  the  hill  north  of  Animike  bay, 

1324.  Black  slate,  from  near  contact  with  the  gabbro. 

1325.  Ore  with  chert,  &c.     X.  W.  cor.  of  sec.  23,  65-4. 

1326.  Ore  withoat  chert,  same  place. 

1397.  Underlying  gray  sandrock  or  quartzyte. 

1328.  Gneiss,  from  the  shaft,  N.  W.  cor.  sec  23,  65-4. 

IS29.  From  a  dike,  N.  side  of  sec.  22,  65-4. 

1330.  Greenstone,  near  the  quarter  post  between  sees.  20  and  31, 
€5-4. 

1331.  Schisted  conditions  of  this  rock, 
13.32.     Top  of  the  slope,  same  rock  as  1330. 

1333.    Similar  greenstone,  in  a  ridge  abont  30  rode  south  of  the  last. 
IS34.     Most  southerly  exposed  part  of  the  same  greenstone. 

1335.  Bock  of  the  hill  north  of  Chub  lake,  a  rather  indefinite 
greenish  rock, 

1336.  Iron  ore  from  the  excaTatiou  near  Chub  lake. 

1337.  Pieces  from  greenstone  and  gneiss  pebbles,  below  the  ore. 
Chub  lake. 

1338.  Gray  qaartzyte,  associated  with  this  ore. 

1339.  Hornblendic  portions  of  the  strata  associated  with  the  ore 
at  Chub  lake. 

Ifl 
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1340.  Parplieh-grar.  vitreous  quartzyte,  i  mile  west  of  the  ore  pR^. 
Clmb  lake. 

1841.  Porpliyritio  gabbro  near  the  top  of  the  Pewabic  qnartzyt*. 
Chnb  lake;  interbedded  in  the  quartzyte. 

1342.  Reddish  gneiss,  but  ■  short  diatance  north  of  Flying  Cloud 
lake. 

1343.  Pewabic  quartzyte,  sec.  2S,  66-5. 

1344.  Qabbro  interbedded  in  the  Pewabic  qoartiyte;  sec.  26,  65-&: 
1346.     Same  indefinite  greenstone  as  133IV;  from  the  Kill  south  of 

Bingoehick  lake. 

1346.  OreeDstoae,  at  the  south  shore  of  Bingoahiek  lake. 

1347.  Muscovado,  from  the  shore  of  Muscovado  lake,  sec,  3%,  6&^. 

1348.  Labradorite  rock  from  the  north  part  of  sec,  11,  0t-5,  sontb 
side  of  Bashitanekueb  lake. 

tl349.  Talcose  slate,  a  schistose  greenstone,  from  a  fragment  sesB 
on  the  portage  from  Eakego  lake  to  Clothespin  lake. 

1360.  From  the  north  side  of  the  point,  see.  32,  86.5,  Gabemicbi- 
gama  lake,  showing  apparently  a  finely  fragmeatal  condition  of  tb* 
rock  that  lies  below  the  gabbro. 

1361.  S.  W.  i  sec.  39,  66.6;  fragmeatal,  sedimentary  tilted  Ani- 
mike. 

1362.  Same  as  1361,  but  coarser. 

1363.  Same  as  the  last,  but  atJll  coarser,  a  gray  grit. 

1354.  Samples  of  Animtke,  obtained  a  little  soath  of  the  centre  of 
sec.  29,  65.6. 

1356.  Animike,  from  N.  E.  i  sec.  81,  65'6,  shore  of  Oabemichi- 
gama  lake,  bedded  with  rock  tike  IS54. 

1356.  At  about  the  center  of  N.  E.  i  sec.  81,  65-5,  Ogishke  con- 
glomerate. 

1357.  Fine-grained  beds,  siliceous,  granular,  a  little  N.  E.  from 
the  last. 

1358.  Oray  feldspathic  rock,  south  shore  of  Gabemcbtgama  lake, 
where  the  Ninth  correction  line  intersects  the  shore. 

1359.  Biotitic  gneiss,  from  the  same  place  as  the  last. 

1360.  A  tittle  further  west,  gabbro. 

1361.  About  on  the  town  line  between  64-5  and  64-6  W.,  sees.  9 
and  1,  basaltic  greenstone  dike. 

1362.  Pewabic  quartzyte,  magnetited,  homblendic,  etc.,  from  the 
iron  cliff  on  the  south  side  of  Qabemichigania  lake. 

1363.  From  nenr  the  bottom  of  the  same  cliff. 

1364.  Also  from'near  the  bottom,  freshly  exposed  by  a  landslide. 
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1365.  A  little  northeaBt  from  the  "narrowa"  of  Gabemichigama 
lake;  heavy,  banded,  olirine- bearing  quartzjte. 

1366.  Gabbro,  line-grained,  jnst  at  the  entrance  to  the  narrows, 
interbedded  with  Animike. 

1367.  Tarious  samples  obtaiued  in  the  ascent  of  the  hill  from  the 
shore  of  Oabemichigama  lake,  sitaated  at  the  weat  aide  of  the  lake, 
intended  to  show  the  features  that  might  be  considered  of  sediment- 
ary origin. 

1368.  Variooa  aamplea  from  the  same,  which  seem  to  be  of  true 
doleryte,  from  near  the  summit  of  the  same  hill. 

1369.  So-called  marble,  N.  E.  end  of  Ogishke  Mnncie  lake,  sec. 
24,  65-6. 

1370.  Argillitic  slate,  lying  next  west,  along  the  lake. 

1371.  Sample  of  the  "marble,"  from  the  hill,  further  east,  in- 
Tolred  with  the  greenstone  conglomerate. 

1372.  Samples  of  the  greenstone  conglomerate,  with  traces  of 
sedimentary  atructnres,  and  fragments  of  other  strata  involved,  sec.  24, 
65-6,  shore  of  Ogishke  Muncie  lake. 

1373.  Small  contorted  masses  of  cherty  argillyte  embraced  in  the 
same  conglomerate. 

1374.  Rounded,  concretionary,  or  pebble-like,  small  masses,  re- 
sembling, or  suggesting  shelU,  seen  on  a  weathered  surface  of  the 
same  conglomerate. 

1375.  Tn  aec.  13,  adjacent  to  the  above,  in  the  narrow  place'  be- 
tween Ogishke  Muncie  lake  and  the  lake  south  of  Townline  lake, 
Schistosely  disinlegratiog,  light  green  and  siliceous  condition  of  the 
same  conglomerate. 

1376.  Greenish  argillyte,  from  this  conglomerate. 

1377.  Piece  of  a  pebble  from  the  conglomeritic  part. 

1378.  Rusty  carbonate,  appears  in  patches  in  this  rock. 

1379.  Gritty  greenstone,  south  end  of  the  east  bag  of  Saddle  Bags 
lake,  on  the  town  line  between  65-6  and  6. 

1380.  The  same  from  the  east  side  of  the  east  bag  of  Saddle  Bags 
lake. 

1381.  Greenstone  from  the  west  side  of  Frog  Rock  lake. 

1382.  The  same  from  near  the  center  of  aec.  19,  65-S,  aouth  of 
Frog  Rock  lake. 

1383.  Greenstone  rock  from  the  center  of  the  same  section. 

1384.  Associated  with  the  last,  iaterbanded  with  it,  and  finer- 
grained. 
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1385.  Argillyte  showing  fine  ripple-marks,  west  end  of  Ogishke 
Mnacie  lake. 

13H6.  Bock  from  the  sammit  of  the  East  Twin  motmtain,  a  coarse 
greenBtone. 

1387,  Finer  greenstone,  from  the  north  slope  of  the  same  bill. 

1388.  Coarser  greenstone  again,  nearer  the  base  of  the  main  hill, 
apparently  eruptire  rock. 

13S9.     Both  coarser  and  finer,  at  the  bottom  of  the  same  bill. 

1390.  Greenstone  from  the  subordinate,  more  northerly  hiU-range. 

1391.  Flinty  quartzyte,  iucipiently  porphyritic;  from  the  aame 
subordinate  ridges. 

1892.  Imperfectly  porphyritic  quartzyte,  or  cherty-qnartzyte,  and 
black  chert,  same  htll  range. 

1893.  Further  north;  rock  representing  sereral  small  bills  or  hill- 
ranges;  a  gritty  greenstone,  a  modiKed  sedimentary. 

1394.  Chalcedonic  eilica,  and  samples  closely  related,  all  inclosed 
in  and  banded  together  in  1393.     Same  hills. 

1395.  Gonglomeritic  "  greenstone."  iihowing  some  sedimentary 
structure  of  itself,  a  widely  dinseminaied  rock,  same  hills. 

1396.  Hardened  and  basaltic  graywaeke,  from  the  hill  directly  east 
of  Alpha  lake. 

1397.  Dike  (?)  cutting  the  same,  near  the  Uke  shore. 

1398.  Porphyry  (or  porphyrel),  S.  W.  corner  of  sec.  29,  65-6. 

1399.  Weathered  surfaces  of  the  same. 

1400.  The  same  porphyrel,  from  the  south  side  of  the  lake,  in  close 
proximity  to  the  great  dike  of  Eekekebic  lake. 

1401.  The  dike  which  crosses  Kekekebic  lake.  This  forms  two 
islands  in  the  lake. 

1402.  The  reckon  west  of  the  dike  in  thesoutherly  of  these  islands; 
fine,  red- weathering  gneiaa.     The  sample  is  gray. 

1403.  A  little  further  west,  the  same  gneiss,  somewhat  approaching 
the  porphyry  1400. 

1404.  Hardened  graywacke-Hke  greenstone,  from  a  ridge  near  the 
center  of  sec,  81,  65-6. 

1405.  Quartzose  rock  with  a  finely  porphyritic  tendency.  From 
the  point  N.  W.  i,  S.  W.  i  sec.  31,  65-6,  on  the  south  shore  of 
liike  Kekekebic. 

1406.  Greeniab -schist  conglomerate,  same  place  as  1405. 

1407.  Porphyry,  south  shore  of  lake  Eekekebic,  at  the  narrows. 

1408.  Porphyry,  from  the  island  west  of  Stacy  island. 
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1409.  Chloritic  schist,  from  the  IHte  isliiDd  just  west  of  the  nar- 
TowB,  near  tbe  north  shore. 

1410.  From  the  top  of  the  same  island;  the  same  rock. 

14)1.    From  the  middle  of  the  south  cliff,  same  island;  more  sili- 
eeons,  and  showing  sedimentary  banding. 
1413.     The  same,  near  tbe  water,  baring  boulders  of  rook  like  itself. 

1413.  Tbe  same,  with  hard  lenticalar  sheets. 

1414.  Near  the  south  side  of  sec.  35,  65-7;  different  forms  of  por- 
phyry in  a  low  bluff  at  the  shore. 

1415.  The  same  place;  the  greenish  rock  underlying  1414. 

1416.  Reddish  porphyritic  eneiss,  showing  the  intergrading  of  the 
gneissic,  the  porphyritic  and  the  conglomeritic  characters  of  this  rock. 

1417.  The  same  rock;  Sbingwak  island  (north  of  Animike  I)  in 
Eekebehic  lake. 

1418.  From  tbe  same  island;  the  red  crystals  being  in  bands  that 
alteraate  with  others  of  a  greenish  biotitic  rock. 

1419.  From  a  very  small  island  directly  soath  of  Sbingwak  island; 
a  fine-grained  greenish  graywacke.  r 

1420.  West  end  of  Animike  island. 

1431.  S  W.  end  of  lake  Eekekebic;  sec  4, 64-7.  Somewhat  mica- 
ceoos  (biotitic)  conglomeritic. 

1422.  From  a  small  island  south  of  tbe  point,  west  part  of  sec.  3, 
64-7;  a  greenish  rock,  with  sparsely  disseminated  red  crystals. 

1433.  Oreen  schistose  conglomerate;  at  tbe  bead  of  the  bay  on  tbe 
town  line,  west  end  of  Kekekebic  lake. 

1424.  Pebble  like  forms  in  1433. 

1425.  From  a  dike,  north  shore  of  the  same  bay- 

1426.  S.  E.  i  of  sec  34,  64-7,  near  the  head  of  tbe  broad  shallow 
bay.  tbe  greenish,  graywacke  beds  seem  to  show  a  tendency  toward 
the  characters  of  the  porphyry. 

14&7.  Found  on  the  portage  from  Spoon  lake  northward.  A 
Augment  showing  the  "red  rock"  in  veins  cutting  tbe  biotitic  gneiss. 

1428.  The  rock  forming  tbe  point  in  Knife  lake  N.  E.  cor.  sec.  36, 
65-7,  a  dark  ailiceons  slate. 

1429.  At  the  summit  of  the  divide,  on  tbe  first  portage  from  Knife 
to  Pseudo-Messer  lake,  siliceons  slate. 

1430.  Oabbro,  a  little  below  the  summit  and  on  tbe  north  slope, 
same  portage. 

1431.  At  the  portage-landing,  south  aide  of  Pseado-Messer  lake. 
Argillitic  slate. 
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1432.  From  the  point  north  from  the  portage-landing,  on  the  east 
aide,  in  Pseado-Mesaer  lake.  Reddish-weathering,  py ritiferoas  gritty 
felsyte,  firm  and  sharp  in  fractare. 

1133.  Directly  across  the  Pseudo-Mesaer  lake,  from  the  portage* 
tandinK.  soft  schistose  greenstone,  with  '*  chalcedonic  silica "  and 
jaspilyte. 

1434.     Chalcedonic  silica,  so-called,  embraced  in  lumps  in  1433. 

1436.    Hematitic  jaspilyte,  embraced  in  the  same. 

1436.  Micaceo-syenitic  gneiss;  sec.  10,  64-10,  Bsbsi-menan  (or 
Basswood)  lake.  • 

1437.  Mica-achist,  from  S.  W.  i,  aeo.  5,  64-10,  long  peninsula  in 
Bassi-menan  lake. 

1438.  Changed  graywacke,  from  the  S.  E.  end  of  the  portage,  3. 
E.  i.  sec.  6,  64-10. 

1439.  Blnff  on  the  right  bank,  just  below  the  Pipestone  rapids, 
greenstone. 

1440.  Fine  mica  schist,  same  blnff. 

1441.  Light-colored,  reddish,  cbloritic  granite.    Cnts  1489  and  1440. 
1443     Jnat  above  the  rapids,  right  bank,  from  large  pieces  appar- 
ently derired  from  the  bluff,  the  rock  in  situ  being  hid. 

1443.  Shining  sericitlc  schist,  from  the  portage  from  Newton  lake 
to  Fall  lake. 

1444.  Qreenstone  that  replaces  abruptly  the  jaspilyte,  at  the  head 
of  the  portage  from  Fall  lake  to  Qardeu  lake. 

1445.  Quartzyte,  at  the  place  known  as  Silver  city,  at  the  rapids 
between  Garden  and  White  Iron  lakes. 

1446.  Eleven  samples  showing  the  variations  in  this  rock,  and  the 
associations  of  the  ore. 

1447.  N.  E.  i,  S.  E.  i  sec.  28,  63-13  on  the  north  shore,  not  far 
east  of  Silver  city.  A.  firm  dark  rock,  in  some  places  schistose  by 
decay. 

1448.  Greenstone,  N.  W.  i  sec.  4,  62-14.  Recent  drilling  for  iron 
has  been  done  here. 

1449     White  schist,  (talc  ?)  from  the  Stone  mine.  Tower. 

1450.  Light -colored,  green  siliceous  rock,  mainly  massive;  cut  by 
the  Tower  spur  track  from  the  mines. 

1451.  A  form  of  the  jaspilyte  that  is  gray  and  white,  with  pyrite 
and  magnetite,  sec.  2,  61-16,  interchangeable  with  jasper  and  hematite. 

1452.  Graphite,  associated  with  the  same. 

1453.  Asbestine  ore.  Black  River  Falls,  Wis.,  associated  with  the 
magnetic  ore  of  the  York  opening. 
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1464.  ABbefltin«  with  a  fold  ib  the  fiber,  Black  Birer  Falls,  Wis., 
«t  the  York  opening. 

1455.  Oranitfl,  sear  the  farnace  of  the  York  Iron  company,  Black 
Birer  Falls. 

1456.  QrayjaBpilyte,B  form  from  Black  River  Falls,  Wis.,  jnatsoath- 
west  from  "Moand  Ko.  1,"  near  the  river,  and  nearest  the  granite. 
The  bedding  is  about  vertical  but  cnriously  twisted  and  curled,  strike 
nearly  east  and  west.  This  is  the  most  southerly  point  at  which  (here) 
the  magnetic  quartz-schist  can  be  seen. 

INaU. — The  "soap  rock"  here  is  the  serieitic  schist,  and  is  ap- 
parently a  rock  with  a  sedimentary  oomformability  with  the.  magnet- 
ic achiat.  The  magnetic  schist  varies  to  a  bematitic  schist.  It  ia 
magnetic  at  the  York  opening,  and  hematitic  at  the  Dubuque.  The 
latter  nnderlies  the  former,  and  they  both  seem  to  run  below  the 
j^nite  in  the  river  adjacent  at  an  angle  which  is  general  ly  15°,  but  at 
Uie  York  opening,  near  the  river,  is  no  more  than  2°.  A  dike  of  rotted 
greenstone  runs  about  E.  and  W.  across  the  mound.  It  is  seen  at  the 
opening  near  the  river,  at  the  west  end,  and  again  at  the  opening 
farther  east,  in  a  similar  ore,  cutting  diagonally  across  the  sediment* 
wy  stmeture. 

The  sedimeDtary  bedding  in  all  the  "ridges"  containing  iron 
ore  in  the  vicinity  of  Black  Birer  Falls,  has  a  dip  toward  the  south, 
i.  e.  toward  the  granite  and  not  toward  tbe  north  away  from  the 
granite.    The  latter  waa  reported  by  the  Wisconsin  geologists  ] 

The  following  is  s  list  of  the  specimens  taken  and  described  by  Mr, 
Stacy  to  iltastrate  his  excursions  on  the  north  shore  of  Gpnflint  lake. 
The  order  in  which  they  are  numbered  is  that  in  which  they  were 
diaeorered  in  the  excursion  from  the  lake  shore,  northward. 

■XCUBaiOH  I, 

1467.  Outcrop  at  water's  edge — fine-grained  Hght-gray  slate — 
strike  E.  18°  N.    (This  is  the  true  meridian.) 

1458.  30  feet  north  of  shore — coarse-grained  oolitic  slate,  resem- 
bling siliceous  gray  wacke. 

1459.  40  feet  north  of  shore— dark  oolitic  slate— strike  E.  12°  N. 

1460.  400  feet  north  of  shore— dark  siliceous  elate— strike  E.  12°  N. 
— occurs  in  blnff  60  feet  high  and  80  feet  broad  at  summit. 

1461.  600  feet  north  of  shore — gray  compact  granular  schist,  some- 
what  massive  and  finely  oolitic— occurs  interbedded  with  same  slate 
as  1460, 
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1462.  1200  feet  north  of  shore— in  bluff  100  feet  high,  bUek  fine- 
grained Blitte. 

1463.  Same  location — aame  elate  more  siliceoua  and  oolitic  with 
specimen  of  trap  in  contact. 

1464.  Same  location — similar  to  1461,  but  coarser,  pebbly,  a  por- 
phyn-1  with  grajwacke-like  base:  two  samples. 

1465.  Same  location — trap-like  schist,  greenish -gray,  somewhat 
sericitic — occurs  irregularly  interbedded  with  1462-3,  and  often  ap- 
pearing to  intersect  more  as  a  dike. 

1466.  Same  location — a  form  of  1465  more  distinctly  laminated  and 
schistose  resembling  sericitic  schist,  a  weathered  condition  of  1465. 

1467.  Same  location — a  dark,  tough,  trap-like  rock  occurring  in 
dikes  with  1462-3,  and  resembling  a  fine-grained  gabbro. 

1468.  Same  location — same  as  last,  finer-grained,  more  weathered, 
the  weathered  surface  exhibited. 

1469.  1600  feet  north  of  shore — gray,  compact,  flinty  argillaceous 
rock,  schistose  but  UDlamiuated. 

1470.  Same  location — micaceoas  porphyrel  iuterbedded  with  1469: 
two  specimens. 

1471.  1800  feet  north  of  shore — dark-gray  hydro-mica  schist,  sim- 
ilar to  Instroui  graywacke,  like  1470  but  not  porphyritio — occurs  in- 
terbedded with  chert  and  slate,  resembling  1462  and  1469. 

1472.  2700  feet  north  of  shore — block  siliceous  slate — occurs  io 
successive  bluffs  interbedded  with  a  more  massire  slate. 

I4T3.     A  porphyrel  which  occurs  with  the  slate. 

1474.  Same  location — massivs,  lustrous,  siliceous  slate  in  thick 
laminffi  interbedded  with  1472 — abounds  in  many  bluffs  for  a  quarter 
of  a  mile  northward. 

1475-6-7-8.  8500  to  4000  feet  north  of  shore— different  conditions  of 
apparently  the  same  rock  in  varying  stages  of  decomposition:  1478 
being  trap-like,  compact  and  dark;  and  1475  being  lightgreenish  gray, 
thinly  laminated,  and  apparently  a  hydro-mica  schist. 

The  last  specimens  occur  in  an  immense  bluff  of  from  150  to  200 
feet  elevation  and  are  irregularly  interbedded  with  the  dark  slates 
1472-4,  and  much  contorted  in  places.  The  bluff  at  the  highest  point 
of  elevation  is  capped  with  gabbro.  A  awamp  lies  immediately  noith 
of  the  bluff  at  a  descent  of  nearly  200  feet 

SZCUBSION  II. 

Specimen  1479.    50  feet  from  shore — sericitic  micaceous  porphyrel. 
1460.     Same  location — cherty  aohist. 
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1481.  Same  locstiou — Blste— strike  varies  from  E.  18°  X,  to  £.  18^ 
N.— Note:  147&-80-1  occur  interbedded  for  BOO  feet  northward. 

1488-3,  550  feet  north  of  shore — micaceous  sericitic  schist — oceurs 
frith  1481  and  extends  northward  400  feet,  graduating  into  1484,  &c. 

1484-5-6-7.  800  to  2000  feet  north  of  shore— chl  critic,  micaceous 
and  hornblendic  schists,  Tarying  from  massive  to  schistose  according 
to  "Wflathering,  and  occurring  in  numerous  ridges  and  knolls. 

1488.  Same  location— flint-like  and  masBire — occurs  in  ridf^  in 
swamp. 

1489.  2500  to  3000  feet  north  of  shore— lustrous,  dark  gray,  mica- 
ceous and  sericitic  schist — occurs  interbedded  with  slate  and  chert. 

1490.  Same  location — hornblendic,  trap-like  micaceous  schist, 
pebbly  and  granular — interbedded  in  slate  and  chert. 

1491.  3600  to  5000  feet  north  of  shore — syenitic  porphyrel,  appears 
to  contain  hornblende  and  feldspar  crystals  in  a  sericitic  base— [This 
is  the  beginning  of  the  black  belt  formation]. 

1493.  Same  l«cation— same  as  1491,  but  more  sericitic  and  schistose. 

1493.  Same  location — hornblendic  and  feldspar  schist. 

1494-  Same  more  micaceons. 

1495.  Black  lustrous  mica  and  hornblende,  fine-grained  schist  like 
that  foond  a  mile  east— [This  is  the  black  belt  sought]. 

1496.  Same  as  14957-Bhowing  contact  with  the  syenitic  porphyrel. 

1497.  Hornblendic,  sericitic  schist. 

1398.     Hornblendic  gneiss,  containing  large  black  crystals. 
1499.    aneisa. 

1600.    Syenite — mile  and  a  quarter,  or  about,  from  lake. 
Specimens  1491-1499  are  of  one  formation  and  lie  in  successive 
terraces  and  ridges  for  over  a  quarter  of  a  mile  until  1600  is  reached. 
17 
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REPORT    OF   A    GEOLOGICAL    SURVEY    IN    MINNESOTA 
DURING  THE  SEASON  OF  1887. 

EURAdHQ  COKPABATITB  ObSBBTATIOITS  IK  SoUK  OtHBB  BeQIONB. 
Bt  ALUURSBR  WlHOHBUi. 

§  1.— PBBLIHtKABIBB. 

1.— TA«  Begiont  eovend  by  the  oburvatims  of  1887.  The  first  part  of 
the  season  was  deToted  to  comparatire  observationa  in  the  region  of 
the  typical  Huronian  formations  north  of  lake  Huron;  to  a  review  of 
portions  of  the  Marquette  iroQ'bearing  region,  a  brief  visit  to  the 
Qogebic  range,  and  a  study  of  the  geology  of  the  Penokee  Gap.  These 
stndiee  upon  territory  already  worked  upt  to  a  eooaiderable  extent,  by 
American  and  Canadian  geologists,  seemed  indiiipensable  to  a  proper 
correlation  of  the  rocks  of  northeastern  Minnesota  with  the  facts  ex- 
isting in  other  parts  of  the  continent,  and  the  interpretations  which 
had  been  placed  apoo  them  by  preceding  inve'sti gators. 

With  this  preparation,  work  was  resumed  in  northeastern  Minne- 
sota, and,  before  the  end  of  the  season,  was  carried  to  the  extreme 
limit  of  the  state.  In  reaching  the  meridian  at  which  the  operations 
of  last  season  were  interrupted  by  the  advent  of  inclement  weather, 
I  embraced  the  opportanity  tu  supplement  and  complete- observations 
on  some  portions  of  the  territory  covered  by  my  report  of  188&— es- 
pecially in  Burntside,  Basswood  and  Sucker  lakes.  Parts  of  Garden 
lake  were  also  subaequently  reviewed  The  territory  new  to  my  own 
atodies  extends  from  Range  7  west  to  Range  5  east,  and  from  Town  64 
north  to  Town  67  north,  and  beyond,  into  Canadian  territory;  or  from 
the  western  extremity  of  Knife  liike  to  Grand  Portage  on  the  east,  and 
the  northero  shores  of  Sagaoiiga  lake,  on  the  north.  The  actaal  ob- 
aerrations  extended  into  eighteen  difft^rent  townships.  The  following 
aro  the  lakes  whow  shores  were  geologically  investigated :— Burntside, 
Baitwood.  Sucker  and  Garden,  aupplemnntarily;  Pseudomesser,  Kuife, 
OtUrtrack,  Oak,  Saganaga,  Red-Rock,  West  Seagull,  Seagull,  Granite, 
Pine,  Qanflint,  Loon,  Iron,  North,  South,  RoseorMnd,  Rove,  Moun- 
tain, Moose,  North  Fowl,  South  Fowl.  Frog-Rock,  Townline,  Ogishke- 
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muDcie,  Grab,  and  Epsilon  lakes.  The  Ticiuitj  of  the  BtreamB  con- 
necting these  lakeB  was  sIbo  studied.  Of  these,  the  Botmdarj  rirer, 
flowing  west,  and  Pigeon  river,  flowing  east,  are  the  most  important. 
2. — Condiliotu  of  the  exploration.  The  mode  of  travel,  as  last  sea- 
son, has  been  by  birch  bark  canoes,  over  the  numerons  lakes  and 
navigable  streams,  and  intervening  portages.  To  accomplish  tha 
geological  work  of  the  season,  ninety-six  portages  had  to  be  made, 
agsreea^ins  thirty-eight  miles.  When  the  time  and  labor  necessitated 
by  the  portages  are  considered,  with  the  time  and  labor  occupied  in 
affairs  about  camp  and  in  protection  against  bad  weather,  together 
also,  with  the  time  required  for  paddling  several  hundred  miles,  it 
becomes  apparent  that  the  net  time  and  strength  left  for  actual  scien- 
tific work  are  comparatively  meagre.  When  it  is  further  considerod 
that  the  actual  work  has  to  be  carried  on,  many  times,  under  most 
difiBcult  circnmstancee^over  mountain  precipices,  in  deep,  slippery 
goiges,  along  high  and  almost  inaccessible  cliffa,  under  the  intense 
heat  of  a  summer  son,  or  the  chilling  effects  of  a  drizzling  rain,  with 
the  haste  sometimes  necessitated  by  an  impending  storm  or  an  ap- 
proaching sunset,  and  all  in  the  midst  of  au  incessant  and  bloody 
conflict  with  the  northern  hordes  of  merciless  insects,  it  must  become 
apparent  that  geological  fieldwork  in  a  region  like  this  is  difBcult  and 
fatiguing — far  from  the  summer  pastime  which  is  sometimeB  pictured. 
But  though  such  statements  seem  required  for  a  just  appreciation  of 
the  labors  of  the  geologist,  it  must  be  understood  that  his  work  is 
prosecuted  with  a  cheerfulness  and  zeal  inspired  by  a  love  of  nature, 
even  under  her  rudest  aspects,  and  a  thirst  for  knowledge  which 
knows  no  discouragement  in  the  pursuit  of  its  gratification.  Of 
peculiar  interest  has  been  the  work  in  northeastern  Minnesota,  since, 
in  addition  to  being  a  field  little  known,  it  promised  to  supply  the 
facts  which  would  point  to  a  final  solution  of  long  pending  geological 
problems. 

Z.~~Phy»iecd  asptcta  of  the  region.  No  conspicuous  features  of 
mountain  relief  traverse  the  country,  though  a  low,  interrupted  swell, 
called  the  Qiaot's  range,  trends  east  and  west  through  the  sixty-fifth 
tier  of  townships,  becoming  most  conspicuous  in  range  4  west,  and 
continuing  eastward  into  Canada;  and  another  series  of  still  higher 
reliefs,  stretching  through  the  south  part  of  tier  66,  and  west- 
ward into  the  north  part  of  tier  64,  is  known  as  the  Mesabi 
range.      This  is  not  the  Mesabi  range  of  the  vicinity  of  Tower.* 

■  Od  tiMM  nmgM,  ntlT.  B.  WinelMlI,  TUrlMntti  Add.  Rap.,  18BI,  pp.  n-K. 
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Th«  Giant's  rsngfl  is  fonned  by  an  uplift  of  sjenite,  which  tn  bresdth 
stretches  northward  to  the  north  part  of  Saganaga  lake  and  southward 
to  near  Gnnflint  lake,  and,  with  a  southwestward  continuation,  which 
will  be  considered  in  due  connection.  The  east-west  rangra  which 
cnlminate  in  the  so-called  Afesabi  range  are  formed  of  gabbro,  resting, 
chiefly  on  cliffs  of  Animike  slate,  and  their  gaoloey  will  also  be  con- 
sidered in  the  proper  connection.  The  gabbrOHirowned  hills  occur  in 
the  eastern  portion  of  the  district  examined,  and  impart  to  it  an  ex- 
ceedingly rugged  character.  The  ranges  present,  generally,  an  abrupt 
descent  along  the  northern  aspect  and  a  gentle  descent  toward  the- 
soDth.  The  northern  slope  consists  mostly  of  a  vertical  precipice  of 
rudely  colomnar  gabbro  at  the  eummit,  with  a  rertical  *wall  of  slate 
beneath,  and  a  long  talus  of  fragments  sloping  to  the  water  level. 
The  gabbro  precipice  is  sometimes  fifty  to  one  hundred  ket  high. 
This  measares  the  thickness  of  the  gabbro  covering  the  country.  The 
elate  cliff  has  generally  an  equal  thickness;  and  the  vertical  higbt  of 
the  talus  is  even  greater.  Between  the  east-west  ranges  the  little 
lakes  are  lodged  which  supply  the  chief  means  of  communication 
across  the  country.  A  sparse  growth  of  jack  pines  once  covered  these- 
gabbro  ranges,  but  at  present  they  are  almost  completely  denuded. 
A  little  soil  is  accumulated  along  the  southward  slopes  %f  the  ranges 
and  the  northern  lake  borders;  but,  as  a  general  statement,  the  sur- 
face is  ra^ed  and  uacnltivable.  The  regions  of  syenitic  outcrop  are 
even  more  rocky  and  sterile  than  the  gabbro  district.  It  is  impossible- 
to  conceive  a  conntiy  of  more  desolate  aspect  than  that  along  the 
rapid  Boundary  river  betwnn  Granite  and  Gunflint  lakes.  The 
entire  region  b<wdering  Seagull,  West  Seagull  and  Saganaga  lakes  is, 
with  the  ezceptitHi  of  occasional  small  tracts,  a  continuous,  undulat- 
ing floor  of  shattered  syenite.  The  region  of  £nife  lake,  with  its 
long  arms,  lies  north  and  west  of  the  syenite  of  the  Giant's  range; 
but  the  achista  weather  in  beetling  cliffs  and  rugged  contours,  afford- 
ing but  contracted  space  for  forest  growths,  and  supporting  little  soil 
adapted  to  cultivation.  Still  further  west,  the  physical  features  be- 
come more  subdued,  especially  in  the  parts  underlaid  by  schists;  but 
the  granite  borders  of  Basswood  lake,  like  the  northern  border  of 
Bnmtside,  still  further  west,  present  a  forbidding  aspect  to  the  agri 
culturist;  while  along  the  Boundary  river,  northwest  of  Basswood 
lake,  the  granite  region  presents  its  characteristic  barrenness  fully 
developed. 

i.—Aspe«t»  of  the  vegttation.    The  region  between  Fall  lake  and 
Grand  Portage,  and  north  of  Grand  Marais,  is  a  literal  wilderness- 
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without  infaabitant,  without  diriIb,  without  roads,  and  with  only  an 
•occasioaal  party  of  Indiaoe  or  explorers,  following  the  ancient  and 
-overgrown  trails  of  two  centuries  ago.  Fires  have  denoded  the  region 
of  its  primitive  forest;  bat  the  older  burnings  are  becoming  over- 
grown chiefly  by  dense  thiobets  of  the  trembling  aspen  (Populua  tre- 
muloidea),  and  in  places,  by  the  white  paper  birch  {Betula  papyraeta), 
with  occasional  cherries  (Prunus  pennsylvantca).  Remnants  of  the 
-original  forest  consist  of  white,  Norway  and  Jack  pines,  balsams, 
spruces  and  cedars,  with  intermixtures  of  white  birch,  aspen  and  bal- 
eam  poplar  (.Populua  balaamifera).  In  very  limited  areas,  the  white 
^nd  Norway  pines  have  attained  noble  dimensions — especially  along 
the  Pigeon  rifer.  On  the  portage  between  Rose  and  Rove  lahes,  I 
measured  a  white  pine  three  feet  in  diameter.  Other  large  examples 
-of  white  and  Norway  pines  were  scattered  about.  In  the  more  strictly 
^anitic  regione,tbe  Jack  pine  (Pinua  bankaiana)  slender  and  mast-like, 
forty  to  sixty  feet  high,  is,  or  has  been,  almost  the  exclusive  occupaot, 
maintaining  its  bold  in  situations  where  neither  soil  nor  moisture 
would  seen  accessible.  In  some  districts,  eiipecially  the  syenitic  re- 
gions along  the  Giant's  range,  where  fires  have  swept  over  the  surface, 
the  akelton  forms  of  the  slender  Jack  pines  still  stand  like  huge  bris- 
tles along  the  {rests  aud  slopes  of  the  rugged  ridges. 

In  the  soil-covered  tracts,  an  undergrowth  of  striped  maple  (Acer 
apicatum)  frequently  exists,  which  thrives  with  amazing  luxuriance, 
while  in  the  openings,  and  over  many  burned  areas,  the  red  raspberry 
flourishes  and  fruits  in  great  productiveness,  regardless  of  tbe  stony 
nature  of  tlie  soil ;  and  the  welcome,  unpretentious  blaeberry  holds 
possession  of  granitic  and  schistic  knobs,  even  when  deserted  by  all 
other  forms  of  woody  vegetation.  The  raspberries,  during  August 
4nd  September,  supply  an  abundant  and  very  welcome  article  of  food. 
The  former  are  found  at  the  same  time,  especially  during  September, 
in  all  stages  of  development,  from  the  green  fruit,  just  out  of  flower, 
to  the  ripe  fruit  on  the  same  stem.  This  ever-bearing  variety  would 
eeera  to  be  worthy  the  attention  of  borticulturiata. 

Tbe  blaeberry  (Pacfitniutn  eanotimse)  flourishes  with  luxuriance  in 
inverse  ratio  to  the  amount  of  soil.  On  the  most  rocky  hills  it  fruits 
in  such  abundance  as  to  impart  a  blue  aspect  to  a  distant  slope.  At 
Blueberry  rapids,  in  the  Giant's  range,  I  cut  one  stem  with  four 
elongated  clusten  of  large  berries,  and  in  one  cluster  were  seventy- 
two  berries.  On  a  granite  bill  near  tbe  Pigeon  river,  I  observed  a 
distinct  form  of  blueberry  growing  side  by  side  with  the  ordinary 
form.     Its  hight  was  only  about  two  inches,  and  very  uniform,  but  it 
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bore  abundant  large  pear-shaped  berries,  somewhat  less  sweet  and 
meaty  than  those  of  the  ordinary  form.  If  this  is  the  dwarf  blue- 
berry (Vaccinium  pennai/lvanicum),  the  ithape  of  the  fruit  ought  to  be 
mentioned  as  u  characteristic  feature.  I  never  saw  it  in  an;  other 
situation. 

Most  of  the  low  grounds  are  occupied  by  the  common  a.lier  (Alnus 
vtridii),  and  this  hardy  shrub  frequently  overhnng^  the  borders  of  the 
lakes  and  slreams.  But  a  more  frequent  fringe  of  the  waters  is 
formed  by  a  luzuriaot  growth  of, the  fragrant- leaved  bayberry  (appnr- 
entlj  Myricngale),  which  weaves  a  barrier  almost  impassable.  With 
the  alders,  but  more  generally  grouped  by  themselves,  are  species  of 
willow  not  exceeding  the  alders  in  hight.  Four  species  of  cherries 
have  been  noticed,  of  which  the  wild  red  cherry  (Pz-am/s  penayJva- 
niea) — a  sort  of  choke  cherry,  is  most  generally  distributed.  The  ra- 
cemed  black  cherry  (P.  viiginiana)  having  also  a  choking  quality,  and 
apparently  the  well  known  red  choke  cherry,  is  found  frequently  on 
rocky  talnees;  and  the  Ene  large-fruited,  black  dwarf  cherry  (P.  pit- 
tnita)  is  occasionally  met  along  the  borders  of  lakes,  keeping  company 
with  Myrica  and  Azalea.  The  sweet  black  cherry  (P.  aerotina)  is  oc- 
casionally seen.  The  fire-red  fruit  of  the  mountain  ash  {Pyrus  arbw 
ti/olia)  frequently  gleams  through  the  prevailing  green  and  brown  of 
the  lakt^side  foliage;  and  in  the  far  east  and  along  the  Pigeon  river, 
the  high  cranberry  (KiAumufn  opulua)  ia.  its  fruiting  season  is  sim- 
ilarly conspicuous. 

Among  the  low  herbs,  the  dwarf,  scarlet  fruited  cornel  (Cornua  eana- 
densu)  is  generally  abundant,  growing  both  in  dry  and  moist  situa- 
tions. With  this,  but  rather  preferring  the  low  grounds,  is  the 
purple-fruited  orchid  (probai)ly  Platanthera  obtuaeUa).  A  species  of 
blue-flowering  aster  is  very  wide-spread,  often  covering  the  ground, 
and  the  bristly  SBrsaparilla  (Aralia  hispiila)  is  quite  frequently  en- 
countered. Sedges  and  grasses  hold  uplands  sparsely,  but, appropriate 
somewhat  exclusively  the  situations  deGeient  in  drainage;  while 
rushes — especially  Juncus  balticua,  flags  {Typha  latifalia  and  Acorus 
ealnmus),  and  wild  rice  (Zizania  aquaticn)  encroach  widely  on  the 
areas  covered  by  standing  water. 

Many  small  tracts  of  deep  and  productive  soil  intervene  betweeu 
almost  univ^TBsl  rocky,  or  thinly  covered,  exposures.  At  the  south 
end  of  the  portage  from  South  Fowl  lake,  I  measured,  at  the  end  of 
August,  a  Balm  of  Oilead  shoot  of  the  season's  growth,  forty-nine  inches 
in  length.  A  similar  shoot  north  of  GuDflintlake,  measured  six  feet  and 
three  inches.     The  white  pines  already  mentioned  supply  similar  in- 
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dications,  A  large  tract  of  pastare  laud  and  arable  soil  lies  od  the 
Pigeon  river,  in  township  64,  ranges  4  and  5  east;  but  the  greater 
part  of  this  falla  within  the  Indian  Reserration. 

5  ~Qiiadriiptds  and  other  vertebrates.  Among  the  qnadrupeds  of 
the  region,  the  commoQ  northera  hare  {Lepus  americanus)  is  one  of 
the  most  abandant;  and,  to  the  skilled  methods  of  trapping  knowD  to 
the  Indian,  yields  a  considerable  supply  of  savory  food,  while  the 
white  winter  pelage  is  esteemed  as  material  for  handsome  robes.  The 
porcupine  (Eretkizon  dorsatus)  is  n«t  unfreqnently  met,  and  yields 
also  a  coveted  article  of  food.  '  The  black  bear  (JJrsus  americanus)  is 
an  inhabitflht  of  the  region,  and  is  sought,  at  the  suitable  season, 
both  for  far  and  meat.  The  moose  {Alee  amerieana)  is,  however,  the 
large  game  most  pursued,  es  every  part  of  the  animal  is  converted  by 
the  Indian  to  some  special  purpose  of  utility.  The  caribou  (Rangifer 
caribou)  ranks  probably  next  in  esteem  of  the  hunter  and  Indian. 
Besides  these,  the  a]y  {ox  (Vulpea  vulftaria)  aometiraes  fails  to  elude 
observation;  wfaile  the  fisher  (Mustela pennantii),  the  beaver  (Castor 
fiber),  the  otter  {Lufra  canadensis)  and  the  mink  {Putorius  vison) 
supply  evidences  of  their  occupation  of  the  country,  though  seldom 
seen.  The  mnskrat  {Fiber  zibethicua),  on  the  contrary,  is  everywhere 
present,  and  does  not  always  take  alarm  with  such  promptness  as  to 
escape  observation.  By  fur  the  most  abundant  of  all  the  quadrupeds, 
and  most  accessible  to  approach,  is  the  squirrel  of  the  country  (Sciu- 
rus  httdsonius.  but  broadly  white  underneath),  whose  pecaliar  and  very 
characteristic  chattering  is  heard  everywhere,  as  he  sita  on  a  limb  or 
a  log,  dissecting  the  cone  of  the  pine  or  white  cedar  for  the  extraction 
of  the  nuts.  Bnt  the  chipmuck  (Tamtas  striatus)  is  also  somewhat 
abundant,  and  often  ventures  rashly  into  the  midst  of  the  camp  to 
gather  up  the  crumbs  from  the  explorer's  repast.  Equally  uncon- 
scious of  danger,  a  little  field-monse  sometimes  ventures  near,  to 
share  with  the  chipmuck  the  waste  of  the  camp.  A  jumping  mouse 
is  also  rarely  seen.  The  wolf  {Canis  lupus)  and  the  weasel  or  ermine 
(Putorius  erminius)  complete  the  list  of  quadrupeds  which  have  fallen 
under  the  observation  of  members  of  our  party.  The  former  is  ex- 
cessively shy.  but  the  soft-furred  and  handsome  brown  weasel  in- 
trudes sometimes  into  the  camp,  and  roguishly  steals  and  bears  away 
such  bits  of  meat  as  suit  its  palate,  if  left  exposed  to  the  plunderer. 
The  writer  has  seen  a  bat  occasionally,  having  the  size  and  appear- 
ance of  the  New  York  bat  (Atalapha  noveboraeentts). 

The  partridge  is  quite  abundant,  and  supplies  to  the  hunter  a  most 
delicate  and  savory  article  of  food.     Wild  ducks,  in  the  season,  are 
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«qual1y  abundant  and  equally  sought.  Hawks  and  eagles  often 
scream  from  their  high  flights  overhead;  and  loous,  as  they  float  past, 
rend  the  air  with  their  unearthly  vocalizatiou.  Crows  and  gulls  are 
few.  The  robin  Ih  common,  but  lacks  the  strong  utterance  of  the 
«oathern  representative  of  the  species.  The  blue-jay  scolds  fiercely 
from  his  dried  tree  trunk,  eud  the  interesting  Canada  jay  practices 
the  tricks  of  a  thief  about  the  camp.  The  flicker  screams  from  his 
high  hole,  and  smaller  woodpeckers  enlarge  the  representation  of 
their  family.  The  white-throated  sparrow  sings  moarnfully  and  with 
monotonous  sweetness  during  July,  and  loses  his  voice  in  August. 
Some  creepers  and  sparrows  diversify  somewhat  the  avifauna  of  the 
r^OD.  But,  on  the  whole,  the  birds  are  not  numerous.  Reptiles  are 
still  more  infrequent.  I  have  seen  a  small  turtle  (apparently  a 
Ckri/setHga).  and  an  occasional  garter  snake  (Eutmaia).  Once  I  smw 
for  an  instant  u  livid-dark  salamander,  with  red-striped  tail,  which 
immediately  disappeared  among  stones;  but  among  Amphibians,  the 
green  frog  (Sana  fontinalia)  and  shad-frog  {Rana  haUcina)  are  com- 
mon representatives.  I  once  met  on  a  hill,  seventy-five  feet  above 
the  Pigeon  river  and  a  quarter  of  a  mile  back,  a  frog  acting  like  the 
land  frog,  but  marked  like  the  common  shad-frog  of  the  pools. 

Fishes  appear  to  exist  in  moderate  abundance,  but  the  pickerel  and 
black  bass  are  the  only  ones  which  our  trolling-hooks  have  brought  to 
the  surface.  Small  fry  are  occasionally  seen,  but  their  scarcity  would 
imply  the  lack  of  any  abundance  of  other  species  than  those  named. 

6  — Climate.  Of  the  winter  climate  I  know  nothing  from  observa- 
tion. The  summer  climate  is  agreeable.  During  two  seasons, 
sunny  days  have  been  the  rule.  In  the  former  season,  Tiolent  thunder 
showers  occured  frequently,  and,  for  the  greater  part,  during  the  night. 
In  the  latter  season,  very  few  showers  fell,  and  the  weather  became 
4ry.  I  noticed  in  both  seasons,  a  little  tendency  in  August  and  Sept- 
ember, to  settled  cloudiness  and  drizzling  rains.  Two  or  three  times 
during  the  past  season,  the  weather  displayed  truly  alpine  characters; 
ftnd  this  I  attribute  to  the  considerable  elevation  attained  in  the  region 
between  the  sources  of  the  Boundary  and  the  Pigeon  rivers.  The  clouds 
floated  near  the  earth  and  enveloped  us  in  a  chilling  mist  Sometimes 
this  experience  lasted  for  half  a  day;  but  sometimes,  only  duriug  the 
passage  of  astray  clond.  During  days  at  a  time,  squalls  of  fine  rain 
eonld  be  seen  between  us  and  distant  hills,  almost  continually. 

The  hours  of  sunlight,  in  July  and  August,  are  intensely  hot — 
especially  in  the  sun's  rays;  but  the  declining  sun  is  accompanied  by 
a  marked  change  in  the  temperature  of  the  atmosphere;  and  the  nights 
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are  always  cool — generally  cold.  In  such  a  temperature,  the  surface- 
of  the  warm  lake  steams,  and  often  saturates  the  air  with  a  morning 
fog.  The  frosts,^  of  course,  appear  early  in  the  autumn ;  and  signs  of 
snow  may  be  seen  in  the  middle  of  September.  With  frosty  nights 
and  some  hard  freezing,  the  weather  continues  fine  till  late  in  Oct- 
ober.    On  the  whole,  the  summer  climate  is  decidedly  agreeable. 

7. — Method  of  operation.  The  observations  have  been  restricted 
chiefly  to  the  lake  shores;  but  the  intention  has  been  to  identify,  and 
if  necessary,  study,  the  rock  at  evet^y  outcrop.  In  most  eases,  a  land- 
ing was  made;  but  sometimes  an  inspection  and  hammer-test  from 
the  canoe  has  been  aufScient.  Rarely,  in  a  region  of  uniform  char- 
acter, an  examination  at  every  eight  of  a  mile  has  been  deemed  sufG- 
cient.  Many  times,  of  course,  excursions  were  made  inland  from  a 
quarter  of  a  mile  to  two  miles.  This  has  been  done  especially  where' 
the  geology  of  some  eminence  seemed  to  be  an  important  object  of 
research.  Thus,  in  connection  with  the  necessary  portages,  a  con- 
siderable knowledge  of  the  country  intervening  between  the  lakes  ba» 
been  obtained. 

All  notes  of  facts  observed  were  made  in  the  field  and  on  the  spot; 
but  frequently,  generalizations  were  written  out  in  camp,  when  a  par- 
ticular section  of  work  had  been  completed,  and  while  the  facta  re* 
mained  in  memory,  even  in  greater  detail  than  could  be  recorded  in 
the  notes. 

8. — Plan  of  the  report.  The  general  plan  is  similar  to-  that  of  last 
year.  The  first  part,  after  an  abbreviated  statement  of  the  most  im- 
portant observations  and  results  obtained  outside  of  the  state,  consistff 
chiefly  of  a  somewhat  full  detail  of  facts  observed  in  Minnesota,  with 
particular  designations  of  localities.  This,  it  needs  not  be  said,  re* 
suits  in  a  presentation  of  little  interest  to  the  general  reader;  but  it 
forms  a  repository  of  precise  facts  for  the  student  and  investigator, 
and  serves  to  place  him,  ns  far  as  possible,  in  the  position  of  an  orig- 
inal observer,  with  the  means  of  putting  bis  own  interpretation  upOD 
the  geology  of  the  region.  The  other  course— I  may  say  the  usual 
course,  supplies  the  reader  with  a  connected  readable  account;  but  it 
is  simply  the  writer's  individual  conception  of  the  facts  and  their 
meaning,  and  furnishes  the  reader  with  little  means  of  judging  for 
himself  of  the  soundness  of  the  writer's  conclusions.  It  is  a  method 
which  places  the  judgment  of  the  reader  at  the  disposal  of  the  author 
until  the  tatter's  opportunity  for  work  in  the  same  6eld,  or  fcr  access 
to  an  exact  statement  of  facts,  enables  him  to  exercise  an  independent 
judgment.     It  is  a  method  which,  for  a  time,  forestalls  criticism  and 
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-establishes  tbe  writer's  coDclnsions  in  the  opinions  of  his  contempor- 
-ftriee;  and  this  may  by  some  be  considered  an  advantage.  There  are 
many  occaeions  vhere  the  writer's  interpretation  of  the  facta  is  all 
that  is  expected  or  proper;  but  I  think  the  geologist  or  the  citizen 
who  well  considers  the  question,  will  admit  that  the  whole  body  of 
facta  accumulated  by  the  Stateat  considerable  expense,  and  already  on 
record  in  note^books,  ought  to  be  made  accessible  to  every  citizen  in- 
terested; and  that  the  annual  report  of  work  done  is  the  proper 
receptacle  for  such  facts. 

But  the  writer  would  regard  it  as  extremely  unwise  to  leave  an 
annual  report  restricted  to  an  uutJigested  statement  of  details.  The 
general  reader  requires  a  digested  and  systematized  account  of  the 
meaning  of  the  facts;  and  the  person  who  accumulated  them  stands 
in  a  more  favorable  position  than  any  mere  reader  to  supply  such  ac- 
count. Accordingly,  the  second  part  of  the  present  report  is  a  state- 
ment of  the  observer's  own  conception  of  the  meaning  of  the  facts 
observed.  This  part  onlt/  is  addressed  to  the  general  reader.  Perhaps 
this  part  should  have  been  placed  first,  aud  the  detitils  on  which  it  is 
based,  afterward.  But  I  see  no  adequate  reason  for  disregarding  tbe 
lexical  order,  which  ranges  facts  first  and  their  interpretation  later. 

The  work  of  the  past  season  has  completed  a  careful  reconnoissance 
of  the  northeastern  part  of  the  state  by  the  present  writer.  He  ia  now 
in  position  to  join  the  facts  collected  in  1886  with  those  collected  in 
1887,  and  attain  to  a  somewhat  complete  view  of  the  geology  of  that 
most  interesting  region.  He  has,  therefore,  permitted  himself  to  con- 
clude the  present  report  with  a  presentation  of  those  general  and  tax- 
onomic  conclusions  which  have  been  suggested  by  the  writer's 
personal  investigations. 

9. — Localities  and  rock  numbers.  As  heretofore,  the  writer  has  en- 
deavored to  ascertain  the  precise  locality  of  every  observation 
recorded;  and  this  of  necessity  has  been  iudicated  in  the  report.  It 
would  obviate  the  chippy  and  perhaps  unpleasant  appearance  of  the 
first  part  of  tbe  report  to  omit  citatioa  of  precise  localities  or  to  weave 
them  into  paragraphs,  and  give  this  part  more  the  appearance  of  s 
narrative.  This  has  been  well  considered.  But  I  feel  confident  that 
0  the  specifications  of  facts  in  detail  would  be  less  accessible  than  under 
the  arrangement  which  puts  foremost,  and  in  a  uniform  position,  the 
definition  of  locality,  and  follows  that  by  the  statement  of  fact.  In 
this  part  utility  should  take  precedence  of  style. 

The  rock  numbers  are  in  continuation  of  the  series  begun  last  year. 
As  these  numbers  have  not  been  reported  incomplete  consecutive  order, 
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a  table  is  appended  to  this  report,  presenting  in  serial  arrangemeat, 
the  localities  for  both  seaaon?,  with  references  to  the  pages  of  the  two- 
reports  on  which  they  are  described. 

The  order  of  succession  of  the  work  in  this  report,  as  in  the  last,  is 
geographical.  All  the  facts  are  clustered  around  the  several  lakeft 
and  the  more  considerable  rivers.  As  it  often  happened  that  one 
shore  of  a  lake  was  surveyed  on  an  outward  trip  and  the  opposite 
shore  on  the  return,  it  resalta  that  the  coosecutiTeiieBs  of  the  rock 
numbers  is  broken  between  the  two  trips. 

10. — Bearings.  Magnetic  bearings,  for  convenience,  were  taken  is 
the  field;  but  these  are  here  corrected  for  the  true  meridian  by  the  use' 
of  data  recorded  on  the  Governtnent  township  plats. 

11. — Bock  identijications.  These  were  preliminarily  made  in  the 
field,  but  often  under  difficult  circumstances,  and  always  without 
adequate  means  for  investigation.  A  few  of  the  identifications  for 
the  present  year  have  been  revised  in  the  laboratory,  partly  by  micro- 
scopical and  chemical  methods,  and  a  few  laboratory  notes  have  been 
appended  to  the  field  notes.  Bat,  manifestly,  no  thorough  petro- 
graphical  investigation  could  be  accomplished  in  the  time  allowed  for 
en  annual  report;  nor  indeed  wouM  such  work  be  appropriate.  It 
yet  remains  to  subject  the  entire  series  of  rock  specimens  to  careful 
study,  with  a  view  to  rectifying  the  nomenclature  and  establishing 
true  correlations  between  the  petrography  and  geognosy  of  northern 
Minnesota  and  other  well  investigated  regions.  This  will  be  a  work 
of  no  little  magnitude. 

In  the  use  of  terms  I  have  followed  nearly  the  same  practice  as  in 
the  report  for  1886.  This  oonforms  "ubstantially  to  the  usage  of 
German  petrographers,  and  especially  of  Rosenbuach  in  the  new 
edition  of  his  "Masaige  Gesteine."  So  far  as  my  practice  diverges- 
from  the  German  standard,  it  is  chiefiy  in  the  use  of  a  few  words,  and. 
this  circumstauce  will  not  in  the  least  embarrass  the  intelligent 
reader. 

13. — Earlier  observations  and  studies.  The  belt  of  country  along 
the  international  boundary  was  traversed  by  Dr.  Douglas  Houghton, 
in  1831,  while  travelling  as  physician  and  botanist  to  the  Schoolcraft 
Expedition  to  the  sources  of  the  Mississippi  river.  Subaequently,* 
while  acting  as  geologist  for  the  State  of  Michigan,  he  recalled  the 
observations  made  and  left  a  brief  record  in  the  introduction  to  one  of 
his  annual  reports.  "The  route  of  the  fur  trade  to  the  Aorthweat," 
he  says,  "by  way  of  Rainy  Lakes,  Lake  of  the  Woods  and  Lake  Win- 
nepic  was  formerly  carried  on  by  passing  over  these  hills  [north  of 
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lake  Superior]  frum  a  point  a  few  miles  weat  of  the  mouth  of  Pigeon 
river  [Grand  Portage  settlement].  The  trail  or  yortage  path  passes 
orer  a  low  portion  of  the  range  and  finally  falls  upon  Pigeon  river,* 
which  is  ascended  to  its  soorce,  from  which,  by  a  series  of  portages, 
the  soarces  of  the  streams  flowing  northwesterly  are  reached.  The 
hilly  portion  of  the  country,  though  of  exceeding  interest  in  a  geo- 
logical point  of  view,  is  the  most  desolate  that  could  be  conceived. "f 

During  the  progress  of  the  geological  survey  of  the  N^ortbwest, 
aoder  the  direction  of  Dr.  D.  D.  Owen,  a  rapid  reconuoisaance  was 
made  by  Dr.  Norwood,  from  Pigeon  point  and  the  locality  now  known 
as  Grand  Marais,  to  Ounflint  and  Saganaga  lakes.  Beyond  the  latter 
point,  no  observations  along  the  boundary  are  recorded.^  Dr.  Nor- 
wuod's  notes  are  lacking  in  precision  and  intelligibility.  It  is  often 
impossible  to  identify  his  localities  or  his  facts. 

A  rapid  reeonnoissauce  along  the  international  boundary  was  made 
in  1672  by  Mr.  Robert  Bell,  under  instructions  from  the  Qeological 
Survey  of  Catiada.§  The  facts  recorded,  however,  are  few,  as  the 
chief  object  of  the  expedition  seemed  to  be  an  exploration  of  the 
country  further  northwest. 

In  1878,  professor  S.  B.  Winchell,  in  a  surrey  of  the  mining 
geology  of  the  northwestern  part  of  Minnesota,  visited  numerous 
localities  near  the  boundary,  both  in  Minnesota  and  Canada,  and  trav- 
ersed the  boundary  from  Pigeon  point  to  Basswood  lake,  proceeding 
thence  to  Vermilion  lake.  || 

A  more  extended  reeonnoissauce  was  made  by  N.  H.  Winchell,  in 
ISSO,^  stretching  from  Grand  Portage  along  the  international  bduud- 
ary,  and  divergingtoYermilion  lake,  and  thence  to  Squagamaw  bridge 
on  sec.  5,  T.  58-15.  This  was  part  of  a  very  extensive  examination 
of  the  general  geolc^y  of  the  northeastern  part  of  the  state.  The 
report  presents  a  broad  and  masterly,  though  condensed,  grasp  of  the 
geologic  structure  of  a  vast  region  long  acknowledged  difficult  of  ac- 
cess, complicated  aud  obscure;  and  the  later  developments  hare  con- 
firmed its  general  accuracy. 

*For  qalla  n  fait  dawilpiloa  of  ths  phjilciil  aoil  geological  rMinresorihlt  trkll,  na  N.  \V.  Wln- 
cbeli.  EtehtS  Annual  Alport,  Grolon  of  Miinrina,  IBSO,  pp.  T1-T3. 
*  Honihton.  finirth  Annual  liipori.  Qtoloev  a!  Jfic^voH.  IBIl,  p.  Mi. 
X  NnrwDOd.  In  Owan'a  OtologUal  Survtv  of  WiKoruia.  ibm  and  Minncmta.  PhllidslpliU,  IBN, 

tR  B«tl.  In  GnaloBiatlSumii  if  Canada.  Rtpart  at  Piotrei».lS7i-3,  litaHm\,»To,w^>-^- 
iSrreMi  AnnunlMtporl,  aeolagv  of  Hinniivla,  pj>  ■  V-^y    Thia  Tnporl  contains  mlso,  KIM  siitm' 
fi'iubjC.  W.Hsll,  nndcrlnairacilDnifrcm  UM'tatsgcologtai.  pp.  M-^9, 
1  SiMl,  Annual  Atnort.  6>..Ic«|i  c^  Mintuteta.  pp    TI-1'  T.    Thl>  coDtalnl  a  gtt  sral  dewrlyU'e  IHt 
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EzploratioDs  of  the  geology  of  northeaBtern  Mianeaota  were  farther 
extended  by  N.  H.  Winchell,  in  1881.  They  were  carried  over  tlie 
Grand  MaraiB  trail,  and  along  the  boundary  westward,  but  more  ex- 
tensively across  the  country  wholly  unknown  to  geology,  west  of  the 
Orand  Marais  trail,  between  the  boundary  and  lake  Superior*  and  as 
far  west  as  Ogiskhe-muncie  lake. 

In  the  operation  of  the  United  States  Geological  Survey,  the  study 
and  discnssion  of  the  Archiean  rocks  of  the  Northwest  having  been 
assigned  to  professor  R.  D.  Irving,  geological  observations  made  by 
himself  aud  under  his  direction,  have  been  extended  from  Nipigon 
and  Thunder  bay  of  lake  Superior,  into  Minnesota,  as  far  ns  Gunfliut 
and  Ogishke-muncie  lakes.  The  particulars  of  these  explorations 
have  not  yet  been  published;  but  some  of  the  general  and  most  im- 
portant results  have  been  made  public  from  time  to  time,  in  memoirs 
aud  papers  by  professor  Irving. t  Profe&sor  Irving's  investigations, 
sustained  by  the  great  resources  of  the  national  survey,  and  carried 
on  with  the  aid  of  much  experience  and  excellent  preparations,  may 
be  expected  to  bring  to  light  a  vast  multitude  of  facts,  and  to  go  far 
toward  settling  the  difficult  and  fundamental  questions  now  outstund- 
ing  in  reference  to  the  geological  character  and  history  of  our  oldest 
terranes.; 

The  State  survey  of  Minnesota  resumed,  in  1886,  the  investigation 
of  the  rocks  northwest  of  lake  Superior,  and  made  this  a  principal 
effort  during  the  year.  The  region  of  Vermilion  lake  was  minutely 
studied.  The  country  eastward  was  explored  as  far  as  Ogishke-mun- 
cie lake,  and  the  geology  along  the  boundary  belt  was  examined  from 
Iron  lake  to  Knife  lake.  The  volume  of  results  exceeded  all  pre- 
viously published. § 

■  TnUh  AnniHil  Iltporl.  O^oni  0/  JftniutMn,  1881,  pp.  M-IIW.    Orolofli;*!  nutes  rroin  DnlHlh  lo 

fSeaTbirdnnnualRtcoH.U.S  (lent.  Svrv..i'X^-ei(li<,^ei  \BB3),  pp.  ib'-Jii.  Monofrripk,  U  S- 
Olid.  Sarv; -rot.  i.fi(»3)pf.m-^m,i»;  PrtHmunm  Paear  im  in  Inniwaiion  lyf  lit  AreAmn 
f'trmalioiH  <^iit  IfortliafleTn  Stale:  Murcb,  l£8a.  «itnct(d  from  Vib  Ado.  Hsp..  U.  S.  Ge»l.  Sarv.. 
irs-St!  (eapaclnJIy  pp.  VH-VSy.  Aaer.  Jovr.  Sri.,  lU,  iiiir.  KJ-Mi. 

i  Wblltib*  nuinnacrlpl  of  thla  rsport  Is  ntiU  Id  hand,  tilling*  coma  of  prohixnr  Irrlnrs  doiiih.  1 
feel  inoveil  ,i«  «nbi>ce  Ibe  op|)arlDiilty  10  iscord  bulb  mjr  per»iiiil  sorrow,  and  tbe  loss,  letuaagly 
IrrepgrablF.  which  bubMn  tneralntd  bj  Ibe  nntloiia]  i-iirvty.  and  by  ibelnUreitiDrgaiilDgiciilicitiice 

m«iit  oT  Ihc  difficult  prob]eI^^  sKlgcfd  10  him  for  dlsnuMloii.    Hl>  uhlsTemsota  In  a  fuw  yeutr,  bIbi 

i  Fiflemlh  AraiMl  Srporl.  Grol.  S'ln   Jfina.,  iB&\  pp.  7-30!  bj-  A.  Wlr 
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§  3  — OBBEETATIOHB  IH  THB  TTPIOAL  HCSOMIAN  UE&IOK  OF  CANADA. 

A  portion  of  the  rocks  of  northeastern  Minnesota  bare  been  pro- 
Tisionally  referred  by  recent  geologists,  to  the  Huronian  BjBtem.  The 
moat  recent  writer  on  the  assemblage  of  oldest  formations  in  the 
Northwest,  expressed  the  conTictian  that  the  entire  series  of  strata 
in  Minnesota,  from  the  top  of  the  crystalline  schists  np  to  the  top  of 
ibc  Animike  slates,  belonged  properly  in  that  system  which,  a  quarter 
■of  a  century  ago,  the  geologists  of  the  Canadian  surrey  described  and 
named  as  Huronian.  The  region  reported  to  contain  the  rocks  thus 
assembled  in  a  system,  lies  on  the  north  of  lake  Huron.  Being  some- 
what remote,  if  not  difBcult  of  access,  American,  and  even  Canadian, 
geologists,  hare  been  iu  disagreement  as  to  the  lithological  character 
of  the  urigiual  so-called  Huronian  rocks,  and  as  to  the  position  which 
they  actually  hold  in  the  bedded  structure  of  the  earth's  crust.  An 
ulterior  purpose  of  the  Minnesota  survey  must  be.  First— To  ascer- 
tain whether  any  proper  Huronian  rocks  occurin  the  state;  Second- 
To  determine  what  portion  of  them  iu  to  be  regarded  as  Huronian, 
and  in  what  particulars  they  ngree,  and  in  what  those  distinguished 
from  them  disagree;  Third— To  determine  the  relative  geological  age, 
both  of  the  rocks  ascertaiued  to  be  Huronian,  and  of  those  to  be  ex- 
cluded from  the  Huronian.  But  precisely  what  was  meant  by  Huron- 
ian was  a  point  in  dispute;  and  any  settlement  of  the  question  in  time 
for  the  purposes  of  the  Minnesota  survey,  required  a  personal  visit  to 
the  typical  Huronian  region.  In  conformity  with  this  necessity,  my 
brother  and  I  made  a  personal  investigation  of  most  of  the  important 
points  and  districts  within  the  region  referred  to.  The  following 
pages  contain  an  abstract  of  observations  made  by  the  writer,  with 
anch  occasional  interpretations  as,  to  his  judgment,  seemed  justified 
by  what  we  saw. 

The  quartzjrtes  exposed  along  the  north  shore  of  the  channel,  be- 
tween the  Sault  and  the  old  Bruce  mines,  were  hastily  passed;  and 
no  careful  studies  were  undertaken  until  "the  Bruce"  was  reached. 

1.  ObservcUiona  about  the  Bruce  mines.  At  the  old  Bruce  mines  the 
rock  near  the  shore  (384)*  is  amass  of  diabase,  intersected  in  various 
directions  by  joints,  but  without  discoverable  signs  of  bedding.  It  is 
A  compact  mixture  of  a  dark,  augite-looking  mineral  with  a  reddish 
feldspar  The  dark  mineral  constitutes  a  sort  of  groundmass;  but 
the  feldspar  is  very  abundant.  In  places,  the  red  feldspar  occurs  in 
■crjBtalline  maBses  an  inch  or  two  in  diameter. 
•  fU  Bumbsn  in  thli  Mctien  leltr  lo  ihB  rocki  eolltcMd. 
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Kear  the  gravel  bank  made  from  the  crushing  mill  on  the  enst  side, 
the  diabase  (385)  is  a  little  coarser,  and  the  feldapathic  conBtituent  is 
tiearly  white.  In  the  midst  of  the  rock  are  masses  of  a  fine-grained 
material  which,  at  a  glance,  appears  slaty,  but,  on  inspection,  seems 
to  be  a  very  similar  thing  in  constitution.  These  fine  masses  are 
partly  7ein-1ike,  and  partly  like  regular  fragments  of  a  schistose  rock. 


Fig.  1.— Vein-like  r 


I  in  diabase  at  Bruce  mines,  Ontario 


Whatever  the  nature  of  these  forms,  the  whole  mass  of  rock,  geeiu» 
to  be  a  dike  in  the  other  diabase.  If  these  different  diabases  are  not 
dikes  successive  in  origin,  they  show  abrupt  limitations  dike-like.  To 
me  the  whole  mass  looks  like  a  vast  dike  or  overflow;  but  the  different 
parts  are  snpplied  from  somewhat  different  sources,  and  cooled  under 
circumstances  a  little  different. 

In  one  place  I  find  diabase  with  disseminated  globules  of  serpentine. 

At  the  Glanville  shaft  of  the  Wellington  mine,  the  vein  is  seen 
running  N.  82°  W.  It  is  of  quartz  with  dissiminated  chalcopyrite. 
The  country  rock  resembles  the  diabase  with  red  feldspar;  but  near 
the  quartzyte  it  becomes  slaty-chloritic. 


-Plan  of  cupriferotia  veins  at  old  Wellington  mines,  Ontario, 

lain  vein  a,  branched  in  b,  was  cut  by  a  dike  at  c,  and  ran  into 
one  at  L. 

g  was  carried  on  35  years  and  has  been  suspended  10 — in  con- 
e  of  ore  running  poor  and  copper  cheap. 
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Aboat  a  quarter  of  a  mile  west  of  this  is  as  outcro]>  of  lime- 
stoue  in  a  ledge  trending  N.  4°  W.  and  dipping  a  little  south  of  west, 
but  much  contorted,  and  with  ioterbeddings  of  trap  isolated  from  the 
general  mass  of  trap.  This  outcrop  in  a  straight  line,  is  about  a  mile 
from  the  west  landing. 

From  the  little  core  immediately  east  of  the  old  Bruce  mines  rises 
toward  the  west,  a  hill  on  which  lie  an  enormous  quantity  of  "gieen- 
stone"  fragments.  Where  the  greenstone  outcrops,  it  is  a  compact 
diorite  or  diabase.  In  this  ia  a  quartz  vein  striking  N.  6°  E.  and  two 
feet  wide.  The  entire  mass  of  the  bill  is  of  the  same  sort  of  rock, 
and  on  the  summit  and  the  western  slope  are  large  quartz  veins  which 
ramify  in  a  complicated  fashion.  In  one  place,  a  quartz  vein  inter- 
secting the. country  diabase,  itself  incloses  a  large  fragment  of  dia' 
base,  as  shown  below: 


Fig.  3. — Fragment  of  diabase  included  in  a   quartz  vein   intersecting 
a  field  of  diabase  near  the  old  Bruce  mines,  Ontario. 

Among  the  bowlders  of  this  vicinity  I  recognized  bedded  and  con- 
glomeritic  quartzyte  and  jaspery  conglomerate;  also  a  conglomernte 
resembling  that  of  Ogishke-muncie — a  dark,  diabasic  groundmass  with 
red  granit^  pebbles.* 

The  diabase  surfaces  are  glacially  smoothed,  and  show  grooves  trend' 
iog  S.  20°  W. 

2.  Observations  in  the  Valley  of  Thessalon  river. — At  Thessalon,  on 
the  west  side  of  the  river,  the  rock  (889-391)  which  is  put  down  by 
Logan  as  '"chlorite  slate,"  has  superficially  an  eruptive  look.  Occa- 
sionally one  sees  evidences  of  bedding,  though  obscure.  The  dip  ap' 
pears  to  be  37°,  in  the  direction  N.  41°  W.     The  rock  is  fine-grained, 

*  A  llil  of  Lhe  lock -col  >cUoM  will  be  InclDdts]  In  proper  nnmetlcil  orJer  In  the  Tibls  mt  tha  an<l  ot 
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dark,  hard,  baviHg  the  aspect  of  a  metamorphic  argillyte;  but  on 
«loBe  inspection  with  a  lent),  thin  scales  poasesa  a  waxj*,  greenish  trans- 
Juencj.     So  far  it  might  be  a  highly  metamorphic  felsitic  argilljte. 

A  fen  rods  to  the  east  of  this,  however,  the  formation  passes  into  a 
diabasic  rock  similar  to  that  carrying  the  copper  vein  at  Bruce,  As 
BO  probability  exists  that  this  is  of  an  eruptive  character,  and  the 
■other  rock  sedimentary,  I  examined  the  transition  carefully.  The 
strong  impression  made  by  the  study  was  that  the  case  is  simply  one 
-of  greater  or  less  metamorphism. 

This  diabasic  or  dioritic  coDdition  is  seen  coarser  and  finer  exactly 
as  at  Bruce.  Here  also,  are  numerous  ramifyiug  quartz  veins.  If 
this  formation  is  an  altered  sediment,  so  is  that  at  Bruce. 

Several  times  subsequently  I  revisited  this  locality — on  the  west  of 
the  river— after  having  made  quite  au  extended  study  of  the  surround- 
ing country.  I  repeated  my  attempts  to  ascertain  the  nature  of  the 
bedded  structure.  I  could  not  easily  divest  myself  of  the  impression 
that  a  true  sedimentary  arrangemeut  bad  originally  existed,  on  which, 
in  the  course  of  metamorphism,  a  couformable  alatiness  had  been  in* 
-duced.  The  evidence,  unquefitiouably,  is  ambiguous,  but  I  retained 
two  small  specimens  showing  distiuct  marks  of  sedimentary  character. 
This  structure  prevails  in  patches  over  an  area  of  forty  Kquare  rods. 
The  dip,  according  to  renewed  measurements,  is  32",  in  a  direction  ti . 
48°  W.  Naturally,  it  varies  in  both  respects  within  short  distances; 
but  though  the  bedding  is  undulating,  it  is  not  crumpled. 

In  the  midst  of  the  most  slaty  patches  occur  more  diabaaic  portions; 
and  generally  in  proximity  to  small  veined  streaks — as  if  greater  heat 
and  more  complete  fluidity  had  been  the  condition  of  the  more  dia- 
basic rock. 

There  are  indeed,  places  a  square  rod  in  extent,  in  which  the  rock 
is  strictly  diabasic;  and  it  here  appears  that  the  coarser  condition  of 
the  diabase  is  most  remote  from  the  slaty  rock. 

This  particular  spot  ia  a  fair  representation  of  the  whole  of  Logan's 
"  green  chlorite  slate."  While  no  demonstrative  evidence  exists  of 
the  nature  of  its  genesis,  there  seems  to  be  room  for  the  sagposition 
that  the  entire  formation  was  once  a  marine  sediment;  but  if  so,  it 
has  been  subjected  to  powerful  alteration — in  places,  to  actual  fusion 
and  recompounding  of  the  cheoiical  elements. 

On  the  east  side  of  the  river,  the  Same  formation  (392)  prevails  ex- 
tensively. The  bedded  condition  is  more  unmistakable  than  on  the 
west  side.  The  strike  of  the  beds  is  nearly  coincident  with  the  direc- 
iion  of  the  glacial  striation,  which  is  S.  20°  W.     There  is  difBculty  in 
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deciding  what  are  the  bedding  etrDctiires  and  what  schistosity  or  Temfl. 
Near  the  water  the  bedding  appears  most  nnmiHtakahle. 

Bat  another  pbeDomenon  here  ii  important.  Along  some  of  the 
Tein-like  appearances  are  rounded  pebbles  imbedded  in  a  mass  similar 
to  the  neighboring  rock,  but  darker  and  distinguishable  in  texture. 
The  rounded  pebbles  are  of  rock  similar  to  the  prerailing  formation; 
and  on  close  inspection,  lines  can  be  traced  across  them — fine,  like 
flowage  lines  or  thin  laminee.  The  appearance  is  precisely  like  some 
conditions  of  the  Ogishke  formation — not  the  characteristic  conglo- 
merate. 

At  the  north  end  of  the  Tillage  near  the  head  of  the  bay  east  of  the 
saw  mill,  the  same  formation  (393)  contains  large  angular  masses  of 
epidote,  mixed  with  a  black  mineral.  These  masses  are  up  to  three 
feet  in  length,  with  a  width  of  two.  Here  are  also,  reins  of  quartz, 
some  containing  chalcopyrite,  and  some  having  a  selvage  of  line, 
dark  chloritic  mineral. 

Quite  at  the  head  of  the  bay  east  of  Thessalon,  the  following  observ- 
ations were  made:  1.  Regionscoutaining  many  little  blackish  lumps, 
giving  the  rock  an  amygdaloidal  appearance  (394).  The  lumps  look 
like  amorphous  chlorite  externally.  Wheu  scratched  they  are  bluish, 
slaty-white.  2.  These  quasi -amy  gdules  are  in  places  arranged  in 
courses.  Sometimes  the  conraes  are  rectilinear,  and  sometimes  curv- 
ilinear; and  in  both  cases,  several  ranges  are  parallel  with  each  other. 
But  in  immediate  contiguity,  the  curved  hands  are  seen  in  a  different- 
positition.  This  phenomenon  reminds  me  of  what  I  have  figured  from 
the  east  end  of  Snowbank  lake,  Minnesota*;  but  in  that  case  the 
amygdular  cavities  are  in  single  series,  and  the  apertures  are  sharply 
circular.  8.  In  some  places,  larger  lumps  of  this  chlorite-like  min- 
eral are  remotely  disseminated,  Also,  some  of  these  larger  cavitip» 
are  filled  with  epidote — either  finely  crystalline  or  mixed  with  another 
mineral,  i.  The  formation  is  also  intersected  by  veins  of  calcite  or 
dolomite.  5.  Also  by  veins  of  a  red  color,  composed  of  a  transpar- 
ent  mineral  like  calcite,  and  a  pale  reddish  mineral,  having,  like  the 
other,  the  hardness  of  calcite.  6  Bands  also,  of  small  epidolic  am- 
ygdiiles— some  in  belts  4ne  and  a  half  inches  wide  and  separated  by  a 
condition  of  the  country  rock — a  soft  chloritic  argillyte,  itself  filled 
with  very  small  elongated  amygdules  of  amorphous  chlorite — the 
longer  axes  parallel  with  the  axis  of  the  band.  T.  In  the  vicinity, 
some  of  the  chloritic  amygdules  are  elongated  downirard,  from  one- 
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diameter  to  three  and  a  half  inchea — in  BectioB  of  the  rock  looking  like 
rootlets  of  Stigmarta. 

At  the  head  of  the  bay  east  of  TbessaloD,  near  the  new  barn  are 
eeen  two  sets  of  glacial  strie  in  unasual  relation  to  each  other  The 
niaiii  set  trends  S.  20°  W.  and  the  other  S.  48°  W.  The  former  are 
grooved;  the  latter  smoother.  The  main  system  terminates  abruptly 
Blong  the  line  ab.  fig.  4.,  and  that  line  is  like  the  ridge  of  a  low  roof. 


Fig.  4. — Unusual  feature  of  glacial  strtation,  Thessaton,  Ontario, 

Furbheralongisasimilar  crest  irithoat  change  in  direction  of  striae 

After   quite   an  extensive  and  careful  field   investigation  of   the 

formation  about  Thessaton,  I  failed  to  find  any  sufficient  reason  for 

.diatiugaishing  it  from  that  about  Bruce;  though  Sir  William  Logan 
has  laid  it  down  as  "green  chlorite  slate  "  while  Ihe  Bruce  formation 
is  mapped  as  "lower  slate  conglomerate."     It  is  more  slaty  on  the 

.east  side  of  the  Thessalon  river  than  on  the  west.  Still  it  can  hardly 
be  said  that  the  evidence  is  clear.  The  resemblance  to  the  Bruce 
formation  is  general;  bnt  only  on  the  west  side  does  it  seem  complete. 
Here  the  diabase  is  fully  developed,  and  we  trace  it  by  gradation  into 
tbe  slates.  Bnt  on  the  other  hand,  quartz  veins  are  common  on  both 
sides  of  the  river,  and  they  contain  chalcopyrite.  On  the  east  side  of 
the  bay  a  vein  is  said  to  be  four  feet  thick,  and  to  have  been  worked 
to  a  limited  extent.  In  all  salient  characters,  the  Bruce,  and  Thessa- 
lon formations  are  the  same.  I  must  leave  for  future  study  to  ascer- 
tain whether  in  origin  it  is  rather  sedimentary  or  eruptive. 

About  one  and  a  half  miles  from  Tbessalon  landing,  on  the  Govern- 
ment  road  west  of  the  river,  is  an  outcrop  of  quartzyte  (395),  It  rises 
in  a  range  west  of  the  the  highway.  Near  the  road  it  is  light  gray 
and  pretty  fine,  with  distinct  bedding  and  a  northward  dip  of  about 
35",  but  somewhat  contdrted.    Farther  from  the  road  it  becomes  darker 

.and  more  granular  (396).     A  few  rods  still  farther  west,  the  formation 
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rises  in  a  succeesion  of  short  parallel  swells  trendiug  east  And  west, 
and  expoaiag  a  general  dip  northward.  The  appearance  is  shown  in 
&g.  5,  on  plate  2. 

We  Bad  dark  angular  masses  (397),  included  in  the  quartzyte;  and 
inspection  shows  them  to  be  essentially  identical  with  the  Thessalon 
slate;  but  even  more  baked. 

Still  farther  on,  occurs  a  dike  three  rods  wide,  running  nearly  north 
flnd  Boath,  and  appearing  to  be  a  compact  diabase  (398).  Id  contiguity 
with  this,  the  quartzyte  is  red  blotchy,  and  on  the  west,  prevailingly 
red  (399).  Included  in  the  dike  is  a  wedge  of  quartzyte,  two  rods  long 
and  fifteen  feet  wide,  which  is  very  red.  Here  the  dike  along  its 
vestern  margin,  is  divided  vertically  by  jointage,  into  a  succession  of 
thin  slabs.     Close  by,  the  quartzyte  retains  its  proper  bedding. 

Sometime  too,  the  bedding  of  the  quartzyte  is  interrupted  by  dike- 
like masses  of  its  own  substance,  which,  with  loss  of  stratification  un 
their  part,  cut  off  and  terminate  the  beds  of  the  main  quartzyte. 

About  two  and  a  half  miles  from  Thessalon,  along  the  same  road, 
on  the  northwest  of  the  quartzyte,  ia  seen  rising  a  huge  diabasic  mass 
(400),  resembling  the  diabasic  portions  seen  on  the  west  side  uf  the 
river  at  Thessalon.  From  the  summit,  I  can  trace  the  ridge  to  the 
quartzyte  last  seen,  end  beyond,  along  the  west  side  of  it  toward 
Thessalon  point.     Possibly  the  point  has  this  diabase  for  a  foundation. 


Fig.  6. — Geology  about  Tkeasalon,  Ontario. 

T>,  the  diabase  here  referred  to.  Q,  the  quartzyte  395.  P,  Thessa- 
lon point.  M,  the  sawmill  near  the  lauding,  d,  diabase  west  side  of 
rirer,  j,  Thessalon  slate  (or  slaty  diabase). 
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Queries.  Ib  there  a  fault  along  the  river?  Does  D  underlie  and 
form  the  point ?     Are  D  and  d  the  Bame  as  s? 

About  three  mileB  from  Theasaloa,  on  the  same  road,  a  bold  promon-' 
tory  strikes  the  highway.  Of  this  all  the  apper  portion  is  of  diabase 
(403),  and  the  lower,  near  the  road,  is  of  quartzyte  (101). 


Pig.  7, — Junction  of  giiartziilr  and  diabase  three  miles  northwest  of 
Thessal'iH,  Ontario. 

The  line  AB  shows  the  junction  of  the  two,  and  its  direetion  ie  east 
and  west.  But  the  plane  of  junction  descends  almost  vertically  into 
the  hill,  so  that  it  is  not  possible  to  say  the  diabase  overlies  the  quart- 
zyte.    The  diabase  is  in  continuity  with  the  last  seen. 

At  about  fire  and  a  half  miles  from  Thcssalon,  another  promontory 
is  fonnd  abutting  on  the  road  from  the  riftht.  Here  the  great  mass  ia 
diabase  (403),  well  characterized  and  moderntely  coarse-grained;  but 
quartzyte  is  in  contact  in  an  unintelligible  way.  The  face  of  the 
exposure  is  shown  below: 


Fig.  8. — Junction  o/ quartzyte  and  diabaae  Jive  miUs  norlhwett  of 
Thessalon. 
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Pig.  5 — Oeneral  view  of  white  quartzyte,  two  miles  northwest  of 

Thessalon,  Ontario. 

The  dip  is  away  from  the  observer. 


Fig    10. — A  knob  of  diabase  overlying  quartzi/te  four  miles  northirest 

of  Thessalon. 

The  quartzyte  iacloees  angular  niaBses  of  Thessalon  elate. 
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Prom  a  to  b,  the  quartzyte  dipa  toward  the  diabase,  and  seems  to  ^o 
under  it  northward.  From  b  to  c,  the  diabase  cuts  off  the  quartzyte 
like  a  dike.  Heuce  it  does  Dot  appear  what  is  the  relation  between  the 
two.    The  quartzyte  is  cut  off  alao  from  a  to  d. 

The  diabase  ia  quite  characteristic,  consisting  of  a  mass  of  crystal- 
Kne,  black,  augitic  mineral,  with  short  linear  crystals  of  plagioclasc 
imbedded  in  it. 

Sii  miles  from  Tbeasalon,  where  McBeth's  creek  is  crossed  by  the 
Canada  Pacific  railway,  in  view  of  the  lake,  quartzyte  and  diabare 
»re  seen  in  contact  again.  The  junction  is  sharp  and  runs  N.  60°  W. 
The  quartzyte  is  lighb  gray,  and  resembles  401 — not  so  reddish  as  that 
at  the  base  of  403.  Some  of  the  diabase  ia  rather  coarse  and  charac- 
erietic.  The  junction  with  the  qnartayte  is  vertical  again — neither  is 
superimposed. 

Across  the  creek  from  ibis  point,  and  on  the  north  of  the  Canada 
Pacific  railroad,  is  n  bill  composed  of  quartzyte  (404)  and  diabase; 
but  a  portion  of  the  quartzyte  becomes  conglomeritic  with  glassy 
qnartz.  One  of  the  dikes  of  diabase  pursues  an  irregular  course,  as 
shown  below,  and  varies  greatly  in  width — from  thirty  feet  to  zero. 
Unosnal  collocations  of  quartzyte  and  diabase  are  further  illustrated 
helow: 


Fig.  9. — Map  of  aUrrnations  of  quartziftt  and  diabase  on  hillside  at 

McBeth's  creek,  at  crosnintf  of  Canada  Pacific  radroad,  . 

northicest  of  Thessalon. 

At  abont  four  miles  from  Thessalon,  a  high  boss  overlooks  the  road 
from  the  south,  in  which  we  find  diabase  distinctly  resting  on  quart- 
zyte.   The  externa]  aspect  of  this  exposure  is  shown  in  fig.  10,  plate  2. 
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!  At  the  distance  of  one  mile  from  Tbesealoa  od  the  east  side  of  the 
Hver,  is  another  nearly  yertical  junction  of  diabase  and  quartzjte, 
striking  N.  40°  E.  The  junction  is  sharp.  No  3ip  of  the  quartzyte 
jB  ascertainable.  Its  color  is  pale  pinkish,  \ear  here  the  quartzyte 
dips  80"  toward  N,  40°  W.  and  its  color  is  still  pinkish.  At  another 
point  the  color  is  white. 

At  two  miles  from  Tfaesaalon  on  the  east  side  of  the  river,  is  a» 
outcrop  of  quartzyte  (406),  weathering  pistachio  greenish,  f)ne-fi;ra)Ded 
and  saccharoidal.  It  includes  masses  of  coarse  pinkish  quartzyte  con- 
taining quartz  pebbles.  Apparently,  this  quartzyte  would  make  good 
hones, 

Quartzyte  knobs  rise  above  the  alluvial  plain  at  frequent  intervals. 

At  Little  Rapids  of  the  Little  Tbessalon,  three  and  a  half  miles  from 
TbessaloQ,  is  a  coarse  diabase  with  veins  of  quartz.  It  rises  in  a  knob 
which  continues  in  a  ranse  eastward.  It  appears  also  on  the  west  of 
the  road.  Near  by  here,  is  a  vitreous  quartzyte  with  pebbles  of  black 
jasper  arranged  in  courses.  The  direction  of  the  dip  is  H.  10°  E.  and 
amount  apparently  about  45°.  This  spot  is  onefouth  mile  from  the 
hotel,  and  in  stratigraphical  order  ought  to  overlie  the  rock  at  Little 
Rapids. 

At  about  four  miles  north-northeast  from  Thessalon,  is  a  boss  of 
well  striated  quartzyte,  having  one  set  S.  20°  W,  and  the  other  S. 
Sir  W.  The  quartzyte  is  granular,  pale  gray,  homogeneous,  and 
would  make  excellent-  hones — much  reaembliug  that  of  405  In 
places  it  consists  of  clear  glassy  grains  imbedded  in  a  groundmass. 

A  knob  of  very  fine  diabase  forms  a  ridge  extending  north  and  south,    < 
at  a  distance  of  about  three  miles  northeast  of  Thessalon. 

Extending  examinations  to  remoter  points,  we  find,  a  quarter  of  a 
mile  north  of  Little  Rapids,  a  knoll  of  horizontally-bedded,  very  fine 
sand — evidently  alluvial. 

On  the  west  side  of  the  Little  Thessalon,  and  about  three-fourths  of 
a  mile  from  Ansonia — familiarly  known  as  "The  Dump,"  on  the 
north  of  the  road,  is  a  ridge,  exposing  much  red  rock  (406),  which 
proves  to  be  a  red  quartzyte,  with  pebbles  of  clear  quartz,  and  some 
small  red  jasper  pebbles.  It  is  virtually  a  conglomerate.  This  ridge 
ranges  N.  70°  W.  and  nttains  an  elevation  of  about  150  feet.  With 
much  labor  I  traversed  the  whole  length  of  this  forest  and  brush- 
covered  ridge,  and  noted  a  succession  of  formations  like  the  following. 
Pnssing  from  the  condition  just  mentioned,  we  come  to  conglomerate. 
Then  comes  a  dike  of  diabase  (407),  100  feet  wide,  extending  from  top 
to  bottom  of  the  hill.     Next  recurs  conglomerate,  coarser  than  the 
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Hts*;  with  white  quartz  pebblea.  Thia  ia  followed  by  another  dike  of 
diabiiae,  40  feet  wide,  cutting  the  hill,  like  the  other,  from  north  to 
south.  Next  follows  for,  30  rods,  a  conglomerttic  quartzyte  This  is 
n  bold  outcrop.  The  bedding  is  distinctly  shown  by  great  slabs  two 
feet  thick,  and  hy  courses  of  pebbles.  The  dip  is  30°,  and  direction 
S.  45°  W.  This  continues  to  another  liold  outcrop  of  quartzyte. 
which  is  fundiinieD tally  very  red  and  vitreous,  with  small  pebbles. 
The  bedding  is  shown  by  slabby  structure  and  by  dark  streaks — al- 
most black,  as  if  of  magnetite  or  plumbago.  Oblique  lamination  is 
also  present,  and  the  strata  are  a  little  bent. 

This  entire  ridge  is  a  little  over  half  a  mile  long.  Diabase  appears 
at  the  base,  and  can  be  seen  on  the  summit;  and  the  appearance  is 
that  a  dike  rune  along  the  crest,  and  this  has  tilted  the  quartzytes  to 
their  present  position. 

The  quartzyte  beds  dip  42°  in  a  direction  making  an  angle  of  20° 
with  the  axis  of  the  ridge.  As  the  ridge  was  traced  for  a  distance  of 
about  two  and  a  quarter  miles,  we  thus  attain  the  data  for  calculat- 
ing trigouometrically,  the  vertical  thickness  of  ihe  whole  quartzyte 
formation.  I  thus  fiiuJ  it  to  be  4,54"^  feet  As  the  horizontal  distance 
was  merely  estimated,  no  great  exactitude  can  be  ascribed  to  this 
result.  As  further,  I  have  no  evidence  that  this  travc^e  crossed  the 
whole  width  of  the  formation,  it  would  be  quite  within  the  bounds 
of  probability  to  set  down  the  red  quartzyte  as  having  a  thickness  of 
5.000  feet. 

At  Anscmia  Post-ofiBce  (411),  are  rapids  in  the  Thessalon  river,  and 
here  the  saw-logs  from  the  surrounding  coiintrj-  are  "dumped"  to  he 
rafted  to  Thessalon.  The  rapids  are  caused  by  a  mass  of  bluish,  fine, 
compact  diabase,  but  the  geology  of  the  place  is  obscure.  After  visit- 
ing  the  spot  three  times  during  the  progress  of  our  survey  of  the  Hur- 
onian,  the  following  is  the  best  account  I  can  give  of  it.  Beginning 
Dp  the  stream,  we  have  first,  a  mass  of  fine  blue  diabase  (448);  then 
alongside  of  this,  some  vertical  standing,  ashes-of-roses  colored,  cherty- 
calcitic  beds  (449),  running  up  from  the  water.  This  formation 
weathers  ochreoos-yellow.  Within,  some  parts  are  fine,  compact, 
chalcedonic -looking,  opaque;  other  parts  are  pinkish,  very  finely  gran- 
ular (450),  and  closely  resembling  the  rock  447,  to  which  refer.  Still 
another  part  is  less  homogeneous,  with  iron-oxide  veins,  and  a  little 
coarser  texture.  Still  below  this  occurs  a  diabasic  slate  (451)  in  a 
thoroughly  hrecciated  condition.  A  bowlder  from  Ihe  ochreous  mass 
was  found  by  me  at  Bruce.  It  seems  to  correspond  to  Logan's  "chert 
and  limestone."     It  is  a  cherty  limestone  (452),  and  effervesces  feebly 
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with  acid,  but  its  stratigniphicsl  position  is  not  made  apparent  fVom 
the  concomitant  facts. 

Hulf  a  milo  south  from  Ansonia,  the  ridge  studied  at  40S,  but  at  s 
point  a  mile  further  south,  presents  characters  similar  to  those  already 
described.  Some  of  the  pebbles  here  are  like  the  ochreoua  rock  409; 
and  this  would  imply  that  this  rtjck  underlies  the  quarlzyte— the  red 
quartzyte. 

On  a  later  occauon  (hese  examinations  were  carried  still  farther 
into  the  interior.  One  mile  beyond  Ansonia,  on  the  south  side  of  the 
Thessalon  (428-4^),  a  knob  on  the  right  of  the  road  is  composed  of 
speckled  diabase.  A  rein  of  red  feldspar  runs  through  it,  and  many 
patches  of  the  same  occur. 

Two  miles  west  of  Anaonia,  on  the  north  side  of  the  road,  in  the 
field  and  on  the  hillsides,  are  large  detached  masses  of  reddish  quart- 
zyte, with  bands  of  pebbles  as  south  of  Ansonia.  Also  of  red  jaapery 
conglomerate. 

Some  two  and  a  half  miles  west  of  Ansonia,  in  the  S.  W.  i  sec.  & 
Lefroj,  on  the  right  of  the  road,  is  a  low  smooth  outcrop  of  fine- 
grained rock  (430),  appearing  like  schist  standing  nearly  on  edge;  an^ 
traversed  by  many  rough,  irregular  quartz  veins.  The  rock  on  weath- 
ering peroxidizes  n  considerable  amount  of  iron,  forming  a  rustf 
crust.  The  rock  is  excessively  tough,  and  thin  scales  are  pale,  yellow- 
ish-green translucent. 

The  strike  of  the  structure  referred  to  is  N.  TS"  E.  and  the  dip  30" 
to  40°.  The  formation  is  intersected  by  metalliferous  veins.  The 
contained  matter  is  crystalline,  black,  with  red  streak. 

Two  and  a  half  miles  east  of  Ottertail  lake,  about  S.  E.  i  sec  31 
Rose,  is  a  white  vitreous  qunrtzyte,  having  a  dip  S.  53°  W.  amountins^ 
to 23".  Within  limited  areas  it  is  purple;  but  the  purple  portion* 
are  chiefiy  related  to  a  vein  and  jointod  system  trending  S.  80°  E. 
There  are  also  spots  purple-colored,  consisting  of  hematite  in  the 
centre. 

Neur  the  southexst  end  of  Ottertail  lake,  is  a  lofty  ledge  of  quartz^ 
yte  of  a  gray  color,  and  dipping  southwesterly.  This  is  on  the  left 
of  the  road  lending  from  the  village  of  Ottertail  north  to  Duff's  valley. 

Ottertail  village  ia  at  the  southern  coruer  of  Ottertail  lake,  in  the 
township  of  Plunimer  and  on  the  south  side  of  the  stream.  Twenty 
rods  south  of  the  four  corners  is  a  prominent  outcrop  of  a  reddish  rock 
(435),  which  ou  inspection  is  seen  to  have  a  southwesterly  dip,  and  i» 
therefore  conformable  with  the  prevailing  quartzyte  of  the  region. 
It  is  not  however,  a  [iruper  quartzyte.     It  undergoes  change  ou  ex- 
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poaure  to  the  weather.  It  has  not  the  lustre  of  qaartzyte.  It  is 
'Compact  and  has  a  large  feldspathic  constituent.  It  seems  to  be  a 
real  felsjte,  but  cleaiQy  not  an  erupted  felsyte.  Much  of  the  forma- 
tioD  is  thin-layered,  and  it  may  properly  be  designated  a  f«lsilic  schist. 

On  th«  east  side  these  beds  can  be  seen  dipping  S.  58°  W.  at  an  angle 
of  20°.  Here  also  is  a  dark,  slaty,  fissile,  somewhat  soft  trap-slate  in 
an  irregular  seam  striking  across  the  bedding  of  the  formation. 

Twenty  rods  west  aud  at  a  higher  altitude,  the  felsyte  again  out- 
erops:   but  the  dip  here  is  only  12°,  and  in  a  direction  N,  10°  E. 

The  prevailing  dips  in  this  region  have  been  found  toward  the  south- 
west. From  this  point,  a  ridge  of  white  quartzyte  can  be  seen  on  the 
northeast  at  the  distance  of  half  or  three-quarters  of  a  mile,  on  the 
north  side  nf  the  river,  in  which  the  dip  is  directly  toward  this  felsyte. 
Unless  some  great  disturbance  in  the  order  of  stratification  exists,  the 
place  of  the  felsyte  is  above  the  quartzyte.  This  ridge  of  quartzyte 
is  shining  white  and  though  it  attains  an  altitude  of  one  or  two  hun- 
dred feet,  a  dip  of  twenty  degrees  would  carry  the  top  of  it  quite 
below  the  felsyte. 

Thirty  rods  still  further  west,  and  about  half  a  mile  in  a  straight 
line  from  Ottertail  four  corners,  rises  a  conspicuous  bins'  twenty  feet 
high,  composed  essentially  of  felsyte  of  red  color  (434).  It  has  a  dip 
of  30°,  in  a  direction  N.  20°  E.  Here  can  be  seen  convincing  evid- 
ence of  transition  between  quartzyte  and  this  felsyte.  Not  only  is 
the  sedimentary  bedding  everywhere  observable,  but  here  the  red  fel- 
syte visibly  passes  into  a  dark  gray  flint  rock  just  perceptibly  tinged 
with  ashes -of-r OSes  color  where  uuweathered,  and  red  rusty  as  far  as 
the  weather  has  penetrated.  Under  the  lens,  the  fresh  rock  seems  to 
be  about  all  fine  amorphous  quartz,  with  numerous  glistening  points, 
which  really  look  like  thin  scales.  There  are  also  disseminated  small 
grains  of  quartz.  The  rusted  portion  i^a  skeleton  of  quartz  draped 
with  limonitic  oxide. 

On  the  highest  knob  facing  the  village  and  125  feet  above  it,  the 
rock  is  an  altered  slaty  conglomerate.  The  main  mass  is  dark  green- 
ish earthy  material,  similar  to  the  vein  in  435,  though  not  here  in  a 
vein — having  obscure  but  unmistakable  bedding,  appearing  brecciated 
in  places,  inclosing  some  well-defined  angular  pieces  of  the  same;  but 
specially  noticeable  for  containing  many  worn  masses  of  granulyte 
composed  tif  white  quartz  and  a  larger  proportion  of  white  feldspar. 
This  whole  formation  is  therefore  conglomeritic;  and  its  position,  in 
connection  with  the  prevailing  d'P^  in  Ibe  neighborhood,  indicates 
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that  it  is  higher  than  the  felsyte  435.     But  of  thia  one  cannot  feet 
sure,  since  eome  of  thn  dips  in  this  vicinity  lie  in  opposite  directions. 

In  general,  however,  we  may  say  that  in  the  hill  south  of  Ottertail, 
-we  hsTe  a  mass  of  highly  altered  schists,  which  range  from  felsitic  to 
quartzose  and  conglomeritic,  with  fine  earthy  slate  for  groundmasa 
Their  vertical  relations  to  each  other  and  to  the  quartzytes  of  th& 
vicinity  cannot  be  absolutely  determined  from  evidences  supplied  by 
the  neighborhood. 

About  half  a  mile  from  the  place  of  434  in  a  direction  S.  70°  E,  rises- 
another  boss  of  felsitic  slate  with  bedded  structure  about  vertical,, 
trending  toward  434,  but  of  thelithological  character  of  the  rock  435. 

Twenty  rods  northwest  of  here,  and  about  in  a  line  parallel  with  the 
axis  of  Ottertail  lake,  and  on  the  south  of  it,  occurs  an  erupted  inn&s 
of  rock  (43T),  weathering  light  gray  with  a  tinge  of  green,  and  com- 
posed of  pale  greenish  augite  and  lamellar  labradorite.  There  are^ 
occasional  rusty  spots,  but  no  iron  constituent  is  conspicuous.  The 
rock  approaches  a  compact  gabbro.  Its  position  is  also  above  the  great 
white  quartzyte  of  the  Ottertail  range,  and  perhaps  below  the  slaty 
felsyte  already  described.  It  may  however  exist  in  the  form  of  a  dike 
and  not  of  an  overflow.  The  outburst  traced  northward  a  few 
rods  is  found  terminating  in  a  cliff  75  feet  in  perpendicular  bighi. 
Here  the  rock  has  a  more  diabasic  aspect. 

Down  the  Thessalon  river,  half  a  mile  below  the  bridge  at  Ottertail^ 
is  found  an  outcrop  of  fine  grained,  well-bedded,  somewhat  fissile, 
cherty  limestone  (439),  gray  within,  but  weathering  cream  •colored. 
It  dips  S.  58°  W,  at  an  angle  of  20°.  It  contains  bands  of  pale  red- 
dish color,  and  bands  of  chert.  It  is  a  cherty  limestone,  and  is  reputed 
a  lithographic  stone.  This,  like  the  cherty  limestone  seen  in  the  bed 
of  the  river  at  An^onia,  mayrepresent  Sir  William  Logan's  "chert  and 
limestone."    This  I  will  designate  the  Ottertail  limestone. 

This  range  of  limestone  trends  conformably  with  the  Ottertail 
quartzyte,  and  holds  position  above  it,  unless  brought  up  from  below 
by  a  fault.  That  its  original  position  is  below  the  quartzyte  is  indica- 
ted, as  already  stated,  by  the  discovery  in  the  quartzyte  of  pebbles- 
which  seem  to  have  been  derived  from  a  rock  of  the  kind. 

Leaving  this  neighorhood  and  penetrating  farther  into  the  interior, 
we  find  that  at  two  miles  north  from  Ottertail,  we  bare  crossed  » 
white  quartzyte  ridge  about  a  mile  wide,  and  also  a  mass  of  underly- 
ing red  quartzyte  about  three>fourths  of  a  mile  and  strike  here  a  mass-. 
of  noryte  (440). 
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Four  miles  north  of  Ottertsil,  we  pass  aaotber  sharp  hill  formed  oT 
Doryle-looking  material  which  would  perhaps  pass  for  gabbro. 

Ill  the  town  of  Plummer,  two  miles  south  of  Murray's  Corner,  one 
and  H  hulf  miles  north  of  Orange  Halt,  and  somewhat  more  than  four 
miles  north  of  Ottertail,  on  the  west  aide  of  the  road,  is  a  high  out- 
crop of  metamorphic  slates  (441),  mostly  compact,  with  slatiness  mod- 
erately well  deTe)o|>ed,  but  to  a  large  esteut  a  well  characterized  slaty 
argillyte,  siliceous  in  places  and  inclosing  bands  of  siliceous  schist. 
It  is  impossible  to  possess  any  information  respecting  the  Animike 
series,  without  recognizing  that  formation  here.  The  dip  is  S.  30°  W. 
at  angle  of  46°. 

This  formation  clearly  passes  under  both  of  the  quartzytes — the 
white  and  the  red. 

It  is  iiow  apparent  that  the  rock  441  is  also  Animike  slate. 

Twelve  rods  northeast  of  this,  and  separated  from  it  by  a  little 
Tnlley,  is  an  isolated  outcrop  whis  is  largely  red  felsyte  (442),  but  ia 
also  largely  an  incipient  granulyte — the  red  leldspar  appearing  in 
progress  of  separation  front  the  quartzose  constituent.  This  is  fine- 
grained, and  the  quartz  appears  in  small  round  globules.  This  trans- 
itional state  between  felsyle  aud  granulyte  has  a  petrographic  signifi- 
cance analogous  to  that  between  felsyte  and  qnartzyte  as  seen  in  434. 

It  is  worthy  of  note  that  the  stratigraphical  position  of  this  felsyte, 
as  will  presently  appear  is  a  short  distance  below  the  summit  of  the 
Plummer  argillyte — just  as  the  felsyte  at  Ottertail  appears  to  be  super- 
imposed by  a  similar  slaty  argillyte  at  the  summit  of  the  knob  south 
of  Ottertail.  ' 

Eight  rods  beyond,  and  close  by  the  north  and  south  road,  a  ridge 
of  noryte  (443),  comes  down  from  the  west.  It  appears  to  contain 
magnetite,  and  may  probably  be  regarded  as  a  proper  gabbro. 

At  Murray's  Corner,  23i  miles  from  Thessalon,  on  the  town  line, 
one  mile  west  of  the  northeast  corner  of  Plummer,  rises  an  enorMons 
promontory  of  argillyte  (414,445),  the  greater  mass  of  which  extends 
over  into  the  town  of  Go£Bn,  sec.  36,  II  has  the  same  character  as 
441;  but  the  dip  is  much  steeper — being  southward  78".  It  contains 
pebbles  of  red  granulyte,  of  all  sizes  up  to  two  foot  in  diameter  It  re- 
calls somewhat  the  peripheral  portions  of  the  Oghiske  conglomerate, 
but  is  somewhat  more  earthy. 
From  the  top  of  the  hill,  which  is  probably  175  feet   high,  above 

the  road,  is  revealed  a  wide  outlook  over  the  surrounding  country. 

Close  by  is  Rock  lake,  on  the  west.    Beyond,  rise  high  hills,  with 

*a?y  outlined  tops;  and  in  the  horizon,  the  country  looks  mountain- 
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ons.  In  all  directioua,  the  region  is  hilly,  broken  and  rough.  The 
rock  fortnatioa  on  the  summit  is  hard  and  slaty,  and  contains  red 
granulyte  pebbles.     The  direction  of  the  dip  is  S.  20°  W. 

The  formation  in  the  vicinity  incliides  a  bed  of  quartzyte  in  which 
occurs  crystallized  bsematite  in  small  branched  veins. 

On  the  "Soo  "  road,  two  miles  aoutheast  of  Ottertail,  is  another 
outcrop  of  Plujnnier  slates,  very  similar  to  430  and  431.  The  alate  is 
bluish-black,  weathering  greenish.  The  stratification  is  horizontal — 
an  attitude  which  may  indicate  the  passage  to  the  opposite  dip — that 
is,  toward  the  northwest.  The  shale  is  fissile  aud  intersected  by  many 
joints,  which  are  frequently  filled  with  brillant  iron  oxide.  It  in- 
cludes a  bed  of  red  quartzyte,  the  faulting  of  which  is  illustrated 
below : 


Fig.  11.— 'Faulting  of  a  red  quartzyte  bed,  two  miles  southeast  of 
Ottertail,  Ontario,    In  Huronian  slates. 

The  slates  have  been  faulted  the  same  as  the  quartzyte;  but  that 
does  not  show. 

The  movements  of  this  formation  have  opened  chasms  d  to  13  inches 
wide,  which  have  been  filled  mostly  with  a  breccia  of  the  country 
rock.     It  also  contains  rounded  pebbles  of  red  granulyte. 

Within  a  distance  of  twelve  rods  of  this  place,  on  the  east,  is  an- 
other outcrop  of  the  same  (446).  It  contains  rounded  pebbles  of 
syenite  with  red  feldspar,  also  great  angular  masses  intersecting  the 
formation  but  limited;  hsvingapparently  a  siliceous  constitution,  but 
without  any  qnartzose  lustre.  On  clonest  inspection  with  a  lens,  I 
can  distinguish  apparent  particles  of  reddish  feldspar,  and  many 
specks  appearing  like  hsematite  or  magnetite. 

The  quartzyte  (447),  seems  to  be  very  finely  porous,  and  resembles 
that  containing  iron  ore  at  Matberson's,  near  Murrsy's  Corner,  It 
serves  to  identify  the  lower  division  of  the  Plummer  slate -con  glom- 
erate. 

At  about  one  and  half  miles  north  of  Bruce,  on   the  "  Soo  "  road, 
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the  slate  conglomerate  outcrops  aftaiu.  It  containa  red  jasper  ptbbles 
and  gray  wacke,  and  tbe  formation  is  rather  harder  than  at  the  last 
tivo  points. 

From  here  eastward  the  slate  conglomerate  outcrops  frequently — 
eren  as  far  eastward  as  McEwen's  cross  roads  and  school-house 

3.  Obaereations  in  the  vicinity  of  the  Blind  and  Missisagui  rivers. — 
This  investigation  was  also  pursued  in  the  vicinitjof  Blind  and  Miaaisa- 
giii  rivers.  At  Blind  river  landing,  the  rock  (413),  first  seen  and  widely 
distribated  in  tbe  vicinity,  is  massive,  well  glaciated,  dark  colored, 
U|<piirently  composed  of  augite  in  a  crystalline  groundmass,  with  many 
iaterbeddnd  grains  of  reddish  feldspar  (oligoclase)  and  fevrer  grains  of 
a  pale  greenish  feldspar.  It  ia  therefore  a  diabase  like  that  at  Thes- 
aalon,  but  with  the  individuals  larger.  No  quartz  can  be  discovered. 
On  the  east  side  of  the  bay,  near  the  upper  sawmill  at  Blind  river, 
is  a  red,  vitreous  quurtzyte  (414).  very  obscurely  bedded.  Close  by, 
on  the  south,  is  a  diabasic  formation.  Next  follows  another  mass  of 
quartzyte,  more  distinctly  bedded,  having  a  dip  of  48°  in  a  direction 
S  13°  E.     The  intervening  diabase  is  also  bedded. 

In  the  cut  of  tbe  Canada  Pacific  Itailroad  are  irregular  alternations 
of  vitreous  qiiartzyte  and  diabasic  rock,  but  the  two  are  not  seen  to 
be  interbedded.  Their  relation  ia  one  ol  unintelligible  confusion. 
The  diabase  ia  often  quite  slaty,  hut  ia  in  isolated  and  fragmentary 
masses,  lying  in  all  positions  in  reference  to  the  structure.  There 
seems  to  have  been  a  junction  here  between  the  quartzyte  and  the  dia* 
base,  but  both  are  broken  into  frag.neuts,  and  the  two  are  mixed  in 
great  confusion,  Tbe  quartzyte,  however,  can  generally  be  seen  to 
have  a  tendency  to  a  southeasterly  dip,  and  to  strike  northeast. 
The  diuhaae  sometimes  shows  bedding  coincident,  but  the  bedded 
character  is  not  persistent,  and  we  cannot  find  the  diabase  anywhere 
paHsing  under  the  quartzyte.  In  some  places  it  terminates  by  a  verti- 
cal joint  against  the  quartzyte.  The  quartzyte,  in  approaching  the 
diabase,  sometimes  becomes  darker,  without  ceasing  to  be  strictly  a 
qunrtzyte.  Some  of  the  slaty  patches  of  the  so-called  diabase  become 
distinctly  siliceoua,  without  the  presence  of  isolated  grains;  and  the 
rock  thus  acquires  the  character  of  a  siliceous  argillyte  (418)  in  its  ex- 
terior aspect.  I  did  not  discover  the  evidence  that  these  siUceous 
slates  constitute  any  part  of  the  quartzyte  formation  rather  than  of 
the  so-called  diabase  slate.  They  are  intermediate  between  the  two. 
North  of  the  cut  of  the  railroad  at  Blind  river  ia  a  wide  area  occu- 
pied by  rocks  of  the  same  general  character,  that  is,  quartzytes  and 
diabases,  but  chiefly  here,  diabases.  Of  these,  one  variety  contains 
21 
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only  a  pale  greenish  feldspar  (415);  aoother  coDtains  also  a  pink  feld- 
spar (416).  The  greenish  feldspar,  in  both  varieties,  tends  to  become 
confluent  with  the  dark  mineral,  and  form  a  feldspathic  ground  mass 
In  other  specimens,  the  dark  mineral  remains  well  isolated,  and  iiv 
places  tends  to  a  lamellar  crystallization  (41'7). 


Fig.  12- — Afield  of  diabase.  Blind  river,  Onlario. 

Similar  alternations  of  quarlzyte  and  diabase  are  found  in  all  the 
surrounding  regions,  and  upon  the  islands  contiguous  to  the  mouth 
of  the  river. 

On  the  railroad  track,  one  mile  west  of  Blind  river,  we  find  diabase 
apparently  identical  with  that  at  the  sawmill. 

About  one  and  a  quarter  miles  west  of  Blind  river,  south  side  of  the 

railroad,  is  a  large  outcrop,  mostly  diabase;  but  there  is  a  mass  of 

bedded  quartzyte  in  it,  tnenty-five  feet  wide,  and  striking  N.  70°  E. 

It  is  a  white,  compactly  granular  rock,  distinctly  bedded,  with  a  dip 

of  m^  toward  the  hi(;her  mass  of  diabase.     The  latter  appears  both 

aides  of  the  quartzyte,  but  it  is  not  reveale.)  whether  the  quartzyte  i» 

interbedded.     The  upper  junction  with  the  diabase   is  nearly  vertical 

ar  as  indicated,  but  dips  southward  about  85°  apparently,  so  that 

beds  of  quartzyte  are  intersected  by  the  diabase.     On  the  north 

;tion,  the  contact  is  also  about  vertical,  hut  dips  rather  northward 

a  southward.     The  quartzyte  traced  eastward  a  few  rods,  is  seen  to 

ninate,  the  diabase  connecting  from  the  south   to  the  north  side. 

the  west,  the  quartzyte  passes  under  low  ground  and  disappears. 

his  case  is  very  simitar  to  one  in  the  Thessalon  valley  illustrated 
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in  fig.  8.  The  general  relations  of  the  quartzyte  and  diabase  may  also 
be  compared  with  those  aeeo  at  localities  about  the  mouth  of  McBeth's 
creek  and  in  the  Thessaloa  valley. 

At  about  two  miles  from  Blind  river,  on  the  west  side  of  the  west 
moath  of  the  river,  occurs  a  quartzyte  dipping  about  N,  N.  W.  This 
is  soon  succeeded  by  diabase  of  the  familar  sort. 

At  two  and  a  half  miles  from  Blind  river,  is  an  outcropping  of  much 
quartzyte,  having  generally  a  dip  toward  the  northwest,  witb  reddish 
color,  varying  to  dark  gray,  and  a  vitreo-granular  texture.  Some 
patches  are  of  a  greenish  color,  bat  still  completely  siliceous. 

At  the  Missisagui  river,  is  a  roch-cut  on  the  railroad,  one  and  a 
half  milea  from  the  mouth  of  the  river.  Here  is  a  distinctly  bedded 
structure  dipping  west  about  45°.  Of  course,  this  may  all  belong  to 
an  erupted  rock  It  may  also  be  the  remains  of  an  originally  sedi- 
mentary arrangement. 

Some  of  the  rock  (419)  is  bluish  black,  with  an  augitic  groundmass, 
in  which  are  imbedded  individuals  of  red  feldspar.  These  are  some- 
times pretty  sharply  outlined  grains,  a  sixteenth  of  an  inch  in  diame- 
ter or  less  (431).  Sometimes  the  red  feldspar  is  in  minute  blended 
grains  and  strings,  as  if  just  emerging  into  existence  (430).  Mixed 
with  this  rock,  are  angular  masses  of  red  quartzyte  (424),  tending  to  a 
disposition  structurally  similar  to  the  last,  but  certainly  without  evid- 
ence of  true  interbedding.     Portions  have  a  petrosiliceoua  look  (425). 

In  some  of  the  joints  between  the  two  kinds  of  rock,  are  sheet*  of 
dark  slaty  chloritic  rock  (423)  which,  of  course,  may  have  resulted 
from  friction,  and  probably  have,  though  also,  possibly  remnants  of 
an  originally  sedimentary  structure. 

Mnqt  of  the  rock  is  a  bluish  black  mass,  apparently  consisting  of 
augite  and  feldspar — thin  edges  being  translucent. 

At  the  mouth  of  the  Missisagui  river,  on  the  west  side,  is  a  large 
boss  of  diabase  (426).  The  great  mass  appears  to  be  augitic;  but  feld- 
spar is  present  in  white  branching  nuclei.  In  contact  is  a  bed  of 
ritreouB  quartzyte — real  gray  or  smoky  flint  (427) 

On  the  east  aide,  at  the  extremity  of  the  promontory,  is  a  great 
mass  of  flinty  quartzyte,  striking  N.  74°  E,  with  a  dip  south  of  74°. 
The  stratification  is  but  little  undulate,  but  diagonal  bedding  is  fre- 
(|u«nt.  Bands  of  the  rock  present  the  character  of  siliceous  state. 
This  flint  is  at  least  180  feet  thick.  It  is  succeeded  on  the  north  by 
compact  diabase.  The  junction  between  the  two  seems  to  be  vertical; 
but  its  bearing  is  N.  66°  E.  and  therefore  intersects  the  bedding  of 

tbe  quartzyte.     Still  beyond,  the  quartzyte  reappears. 
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Id  proceeding  eastward  from  the  point  at  the  moutt  of  the  river,  it 
is  Beea  that  the  qaartzyte  of  the  point,  after  reaching  a  total  thick* 
cesB  of  225  feet,  is  succeeded  by  dark  diabase. 

At  the  mouth  of  Little  Bear  creek,  one  mile  east  of  Missisagui,  dia- 
basic  knobs  appear,  which  continue  along  the  coast  bastward.  Occa- 
sionally, a  section  of  bedded  quartzyte  appears  alongside.  In  one 
instance,  tiie  junction  could  be  traced  60  feet  under  water.  Then,  ou 
the  east  side,  the  qnartzyte  termioated  in  a  perpendicular  section, 
descending  into  Bluck  river. 

This  coast,  between.  Missisagui  and  Blind  rivers,  is  mostly  quarzyte 
of  R  vitreous  variety  and  steep  dip.  Aboat  une-fifth  is  diabase.  Vast 
quartzose  masses,  with  the  angles  duo  to  bedding  and  jointing,  can  be 
seen  passing,  in  many  places,  into  twenty  or  thirty  feet  of  water. 

In  a  coDiparision  of  the  geology  of  the  Missisagui  and  Blind  rivers 
with  that  of  the  Thessaion  near  the  mouth,  we  find  this  difference 
observable.  The  quartzyte  is  more  vitreous,  and  has  a  higher  dip  than 
that  north  of  Thessaion,  and  is  entirely  destitute  of  pebbles  and  frag- 
ments. The  diabase  is  mostly  finer  textured  than  that  aboat  Thessa- 
ion and  Brace;  but  ou  the  contrary,  portions  of  it  are  coarser  textured, 
.and  take  on  the  aspect  of  hyposyenite,  or  syenite  of  the  Germans. 
That  ^apposes,  however,  that  the  pink  feldspar  so  generally  present  is 
ortboclase;  but  the  augitic  appearance  of  the -dark  mineral  would 
render  that  supposition  improbable.  The  mode  of  crybtallization 
moreover,  is  little  like  that  of  syenittc  rocks. 

4.  Generalization  from  observaliont  made  on  the  Huronian  of  Ontario. 
— The  observations  thus  reported  are  deemed  sufficient  to  convey  a 
jast  conception  of  the  meaning  of  the  Canadian  geologists  in  propos- 
ing the  Huronian  system.  It  only  remains  to  correlate  them,  and  as- 
certain what  stale  of  facts  gives  rise  to  the  phenomena  observed. 

It  is  very  evident  that  a  large  volume  of  eruptive  rocks,  mostly  dia- 
bases and  norytes,  is  present  with  a  great  thickness  of  rocks  of  un- 
-doubted  sedimentary  origin;  while  an  equal  volumeof  obscurely  slaty 
.character,  without  quartz,  presents  an  ambiguous  aspect.  The  latter 
appear  to  constitute  the  "  green  chlorite  schist"  of  Logan.  At  Bruce 
and  Thessaion,  they  occupy  the  general  surface;  and,  as  far  as  exter- 
nal appearances  go,  might  be  either  an  ancient  and  much  altered 
overflow  of  erupted  matter,  or  a  highly  altered  deposit  of  sedimen- 
tary origin.  In  several  instances  noted,  the  quartzytea  contain  large 
angular  fragments  of  such  character  that  they  seem  derived  from  the 
"green  chlorite  schist,"  or  diabase  schist,  as  I  have  sometimes  styled 
it;  and  this  circumstance  would  give  countenance  to  the  theory  that 
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the  latter  ar^  older,  aiid  probably  sedimentary  in  nrifrin.  The  m 
ily,  in  the  trend  of  the  obscure  sUtiopse  observed,  points  ali 
sedimentary  origin.  On  the  other  hand,  the  microscope  reveal 
Diinnte  structure,  a  multitude  of  small,  highly  refractive  c: 
imbedded  in  a  krge  volume  of  amorphous  matter.  From  8om< 
ities,  rock-sections  contain  manyamygdultir  forms,  refractive,  i 
pleochroic  in  white  light,  bnt  bluish-green  crystalline  in  p< 
light,  without  change  on  rotation.  While  I  do  not  considei 
cryBtaliine  structure  demonstrative  of  a  non-Bedimentsry  ori| 
only  of  a,  non-sedimentary  present  character,  I  am  led  to  asa^ 
the  present,  that  the  slaty  sheets  covering  the  surface  about 
and  Thessalon,  and  generally  about  the  Blind  and  Misaisagui 
in  the  regions  examined,  are  really  ancient  overflows  of  erupt 
terial.  Strongly  corroborative  of  the  correctness  of  this  assui 
■retbe  minute  amygdular  structures  just  mentioned,  and  the 
scopic  amygdular  forms  described  near  the  head  of  the  bay  at ' 
Ion;  since,  on  the  accepted  exptanal  ion  of  the  origin  of  such  U 
the  vicissitudes  of  a  metamorphic  sediment  supply  cooditic 
suited  to  their  production  than  do  the  conditions  of  un  eru 
intrusive  mass. 

Whatever  may  be  the  origin  of  the  so-called  diabasic  slates 
coast,  undoubted  diabases,  norytes  and  gabbros  exist  in  freqr 
carrence  and  great  abundance  in  the  interior;  and  especiall 
the  valley  of  the  Thessalon.  But  these  masses  do  not  occui 
condition  of  wide  overflows  1  found  them  nowhere  occupjinj 
sive  surface  areas,  or  interbedded  between  sheets  of  clastic  forn 
nor  even  underlying  them.  They  generally  appear  as  dikes  wit) 
'ertical  walls,  holding  various  positions  in  reference  to  the  ; 
sedimentation  of  the  rocks  which  they  pierce.  Only  in  oneii 
did  I  observe  a  diabasic  mass  resting  on  the  sedimentary  rock 
I  could  not  affirm  that  they  nowhere  in  the  interior  exist  e 
bedded  formations. 

Passing  by  alt  these  intrusivt-  and  quasi-eruptive  formatio 
.characteristic  features  of  the  Huronian  are  to  he  songht  in  itt 
rocks.  Of  these,  we  find  conspicuously,  two  great  qiiartzyte 
tions — the  Ottertail  and  Thessalon  quartzytes— pretty  closely 
imated  in  vertical  relations,  and  two  great  argiliitic  Hlate  fore 
aUo  closely  approximated  iu  h  vertical  sense — the  upper  am 
Plummer  argillytes.  Whatever  uncertainty  may  exist  in  refei 
the  stratigraphical  positions  of  subordinate  beds,  there  is  n 
that  the  relative  situations  of  these  is  correctly  shown  bctow : 
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Ottertail  (white)  QaatUjte. 

Thessalon  (red  and  gray)  Quaitzyte.  * 

i  Upper. 
Plnmmer  (conglomeritic)  Argillyte  < 

(  Lower. 

These  constitute  the  principal  part  of  the  masa  of  Huronian  strata. 
The  Ottertail  nr  white  quartzyte  attains  a  rertical  thickneas  which  I 
would  estimate  at  four  thousand  feet.  This  estimate  is  based  on  the 
.distance  traversed  across  the  formation  tn  proceeding  north  a  mile 
and  a  half  froai  Ottertail.  The  Thessalon  or  red  quartzyte  is  estim 
jiled  to  have  a  vertical  thicknessof  five  thoaaund  feet.  The  method  of 
forming  this  estimate  has  been  explained  in  the  preceding  pages.  The 
Plummer  or  conglomeritic  argillyte  has  also  a  great  thickness.  In  the 
legion  north  of  Ottertail  and  Hock  lakes  where  the  northern  outcrop 
occurs,  we  travelled  across  the  trend  of  the  formation  for  a  distance  of 
-over  two  miles,  and  the  northern  limit,  apparently,  was  not  reached. 
At  Murray's  Corner  the  dip  is  7b°,  and  at  the  southern  margin,  it  is 
48°.  If  we  assume  the  average  dip  at  50°,  and  the  horizontal  distance 
.across  the  formation,  at  two  miles,  we  calculate  the  vertical  thickness 
of  the  Plummer  argillyte  (upper  and  lower),  as  a  little  over  8,000  feet. 
There  would  be  little  risk  in  setting  down  the  aggregate  thickness  of 
these  three  terranes  as  17,000  feet. 

The  Ottertail  quartzyte  is  mostly  white,  auhvitreous  and  massively 
bedded.  It  contains  few  pebbles.  The  Thessalon  quartzyte  is  less 
massive,  and  generally  contains  ferruginous  and  argillaceous  impur- 
ities. The  upper  portion  especially — hut  all  parts  to  some  extent — 
«mbraces  dispersed  pebbles  of  a  siliceous  character,  often  ranged  in 
jiourses,  and  among  them  pebbles  of  red  and  black  jasper.  As  bould- 
ers of  a  red  jaspery  conglomerate  are  seen  on  the  south,  there  is 
reason  to  suppose  the  upper  portion  of  the  Thessalon  quartzyte  lo- 
cally assumes  this  character;  and  would  thus  answer  to  Logan's  "red 
jaspor  conglomerate,"  which  he  places  between  the  "red"  and 
"white"  quartzytes.  In  my  estimate  of  thickness,  (  include  the  con- 
glomeritic portion  Some  of  the  pebbles  of  the  red  quartzyte  are 
glassy  vitreous,     [t  also  contains  great  angular  masses  of  itself. 

That  which  I  have  designated  the  Plummer  argillyte  seems  to  be 
.divided  into  two  portions,  as  I  shall  point  out;  but  both  contain, 
^enprally,  disseminated  pebbles.  These  are  mostly  reddish,  and  of 
tliu  character  of  gruuulyte,  or  granulitic  gneiss,  up  to  iwo  feet  in  dia- 
niL'ter.  Others  are  of  red  jasper,  white  quartz,  gray  wacke  greenstone, 
A^ctiite  and  mica-bearing  granite.     It  may  therefore,  be  designated  as 
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«oaglomeritic.  It  would  be  mialeiiditig,  howerer, 
glomerate,  even  a  "alate  conglomerate."  Conglo' 
erer.  is  admissible.     The  greater  part  of  the  nia^a 

This  slate  is  quite  uniformly  dark  argilljte.  C 
permeated  b;  a  siliceous  constituent.  la  many  pi 
conilitiDD  of  a  siliceous  argillyte,  and  not  unfrequ 
flchist,  more  or  less  darkened,  but  oceaBioaally  viti 
hotverer,  an  erroneous  conception  to  describe  tb 
portion  of  it,  as  a  "  quartzyte,"  or  even  a  quartz 
tions  may  be  denominated  siliceous  schist  or  flint 
the  disseminated  pebbles  the  formation  is  the  eia( 
dark  schists  of  Gunflint  lake  of  Minnesota,  and  of 
atiun  of  Thunder  bay. 

These  great  formations  present  two  seriea  of  ou 
on  the  southwest  of  the  Thessalon  river,  with 
and  northwesterly  direction;  the  other  series  i^  o 
the  river,  with  dips  southwesterly.  Otvingtogreu 
two  series  do  not  precisely  face  each  other.  T 
valley  marks  the  location  of  a  syncliual,  as  anoc 
^istsof  Canada^ 

Besides  these  great  type  masses  of  the  Huroj 
relatively  unimportant  terranes,  whose  stratigra] 
voke  discussion.  On  the  north  of  Bruce,  at  the  i 
an  impure  limestone,  which  I  will  call  the  Bruce  I 
earthy,  crystalline  and  thin-bedded,  but  not  attait 
served,  a  thickness  exceeding  one  hundred  feet, 
stream  at  Ansonia,  is  hu  obscure,  siliceous  lime 
stand  vertically:  and  near  Ottertail,  is  a  v 
limesitone,  dipping  conformably  with  the  neigbbo: 
I  will  designate  the  ptterlail  limestone.  There 
ideotifying  these  two  outcrops,  since  the  rock  i 
two,  and  is  peculiar.  Bat  on  these  grounds,  the  E 
be  distinguished.     Its  stratieraphical  position  alsi 

In  addition  to  the  Jimestones,  we  find  three  se 
reddish  felsyte— -passing  into  quartzyte  and  granu 
ally,  the;  must  he  identified  but  the  mode  of  s 
structurally  possible  affords  ground  for  debate. 

Thirdly,  we  find,  especially  about  the  mouth 
peculiar  vitreous,  often  reddish,  quartzyte— along 
Ada  Pacific  railroad  surprisingly  brokea  and  in< 
basic  musses.    Its  aapcL-t  is  notably  different  frou 
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loD  and  Oltertail  qiiattzytes;  it  contains  no  pebbles;  it  is  not  gmn, 
uiar;  aud  it  baa  also,  a  steeper  dip.  In  constitution  it  is  quite  purely 
ailiceoas,  and  abont  the  mouth  of  the  Missteagui  aBsumes  the  char- 
acter of  genuine  flint.  I  do  not  feel  iaclioed  to  regard  it  as  resting 
in  continuity  with  either  of  the  other  quartzytes — still  less,  a-i  the  dieep 
sea  representative  of  the  PJummer  slate.  I'etrogrphicallj,  the  latter 
conclusion  is  re-isonable.  Structurally,  the  dip  being  in  the  opposite- 
direction  from  that  of  the  Plnmnier  slate,  an  anticlinal  must  separate 
the  two.  Still,  this  is  not  a  fatal  objection  to  the  view,  A  real  petro- 
grapbic  objection,  however  seems  to  lie  against  it  in  the  necessity  of 
supposing  the  Plummer  slate  has  undergone  so  great  a  change  within 
the  distance  of  2i  mile^  toward  the  southeast,  while  in  the  opposite 
direction,  it  has  retained  persistent  characters  as  far  as  Thunder  bay 
and  Ounflint  lake — a  distance  in  a  straight  line,  at  least  seven  timea 
as  great.  I  shall  therefore  set  the  Missisagui  quartzy  te  down  as  a  dis- 
tinct formation;  and  this  is  what  I  think  Logan  has  intended  to  du. 
Travelling  over  it  four  miles,  from  the  Missisag^ui  to  Bl!nd  river,  we- 
pass  partly  in  the  direction  of  the  strike.  That  is,  the  strike  is  N. 
74°  E.  and  tbe  line  of  co^ist  is  S.  80"  E.  The  four  miles  of  coaat, 
therefore,  go  at  right  angles,  one  and  a  half  miles  a<;ro9S  tbe  forma- 
tion; and,  as  the  dip  at  the  Missbd^di  river  is  74°.  the  resulting  ver- 
tical thickness  of  the  formation,  supposing  half  tbe  distance  diabaec^ 
is  over  3,750  feet.  This  all  depends,  however,  on  the  continuance  it 
a  dip  of  74°  all  tbe  way  between  tbe  Missi^ngui  and  Blind  rivers.  Xi^ 
formation  of  such  volume  exists  between  the  top  of  the  white  quart  z- 
yte  and  the  bottom  of  tbe  Plummer  argillyte;  and  I  shall  therefore, 
put  it  down  below  the  Plummer  argillyte. 

It  remains  to  ascertain  tbe  positions  of  the  limestones  and  the  ftl- 
syte.  If  the  Bruce  limestone  is  distinct,  as  I  believe,  from  the  Olter- 
tail limestone,  there  seems  to  be  no  possible  position  for  it  but  below 
the  Plummer  argillyte;  and,  as  tbe  Missisagui  quartzyte,  assuredly,  i» 
not  above  this  limestone,  it  must  lie  above  that  quartzyte. 

The  Ottertail  limestone  and  the  felsyte  remain.  A.t  Ottertail,  tht>' 
limestone  lies  constructively  above  the  white  quartzyte;  but  the  re't 
(or  lower)  quartzyte  contains  pebbles  of  this  limestone;  and  the  latter 
must  hold  position,  therefore,  below  both  quartzytes.  Moreover, 
at  Ansonitt,  its  topographic  and  constructive  position  is  below 
the  red  quartzyte.  Its  regular  stratigrapbical  place,  therefore. 
at  Ottertail,  is  9,000  feet  below  the  top  of  the  white  quartzyte; 
but  we  find  it  only  2fi0  feet  below  tupograpbically ;  and  if  the 
neighboring  quartzyte  were  produced  to  the  outcrop  of  the  Ottei- 
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tail  limestone,  the  latter  would  appear  even  above  the  top  of  the 
former.  This  limestone  mast,  therefore,  be  raised  at  least  1*.000 
feet  above  its  original  position;  and  a  fault  of  this  m»enitiide 
must  run  along  the  valley  of  the  river  in  this  vicinity.  This 
would  assign  the  Ottertail  baff  atid  cherty  limetone  to  a  positiua  be- 
tween the  red  quartzyte  and  the  Plummer  argillyte.  Sir  Wiliam  Log^u 
has  posited  "yellow  chert  and  limestone"  between  a  "white  quartzyte 
chert  and  limestone"  above,  and  ft  "white  quartzyte"  below — appar- 
eutl;  within  the  mass  which  I  have  denominated  white  or  Ottertuil 
quartzyte. 

Now  as  to  the  felsyte,  I  find  it  exposed  in  three  localities  visited; 
and  in  each  pliice  I  find  a  small  amount  of  Plummer  argillyte  at  a 
higher  level.  North  of  Ottertail,  the  super-jacent  argillyte  haa  r  ver- 
tical thickness  of  abont  a  hundred  and  fifty  or  two  hnn^lred  feet, 
^outb  of  Ottertail,  it  is  not  over  sixty  feet  to  the  summit  of  the  hill 
which  it  caps.  But  both  feleyte  and  argillyte  are  stratigraphicnlly 
out  of  place  in  the  outcrop  south  of  Ottertail.  They  are  far  above 
their  normal  stratigraphic  position.  They  are  also,  within  three- 
quarters  of  a  mile  of  the  Ottertail  limestone,  which  I  have  just  now 
concluded  to  be  raised  9,000  feet  by  a  fault.  But  in  the  next  place, 
the  felsyte  at  Ottertail,  ia  topogmphically  75  feet  above  the  limestone, 
while,  as  I  reason,  its  normal  place  is  at  least  150  feet  below  it.  The 
felsyte  then,  has  been  raised  335  feet  more  than  the  limeatone.  An- 
other fault  of  this  amount,  must  therefore,  intervene  in  the  240  roJs 
of  surface  between  the  limestone  and  the  felsyte. 

Recapitulating  and  tabulating  these  conclusions,  we  should  have  the 
Huronian  of  Canada,  as  far  as  observe  I,  constituted,  in  descendint; 
order,  as  follows: 

8.  Ottertail  (white)  Quartzyte 4,000  feet 

''I.   White  Quartzyte,  chert  and  Limestone"  and  "i 
White  Quartzyte"  of  Logan. 

7.  Thessalon  (red  and  gray)  Quartzyte 5,000'" 

"h.  Red  Jasper  Conglomerate"  and  "g.  Red  Quartz, 
yte  of  Logan. 
(I  think  Logan's  "c.  White  Quartzyte"  must 
belong  here  also.) 

6.  Ottertail  Cherty  Limestone  say 100  " 

"k.  Yellow  Chert  and  Limestone"  of  Logan. 
.5.   Upper  Plummer  (conglomeritic  and  siliceous)  Argillyte     500  '* 
"f.  Upper  Slate  Conglomerate"  of  Logan,  in  part. 
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i.  Red  Felsyte,  grauulyte  and  quatzyle 100  feet 

Not  mentioned  by  Logan.     The  "e.  Limestone"  of 
Logan  is  lower,  and  not  noticed  by  me 

3.  Lower  (congtomeritic  and  siliceoas)  Argillyte 7,400  " 

"d.  Lower  Slale  Conglomerate"  of  Logan. 

2.  Bruce  Limestone 100  *' 

This  seems  to  be  placed  elsewhere  by  Logan. 
(Logan's  'Oreen  Chloritic  Slate"  is  in  this  intervaL) 

3.  Miasisagui  (Titreous)  Qnartzyte 3,750  " 

"a.  Gray  Qnartzyte"  of  Logan. 

It  will  be  observed  that  neither  the  lower  nor  the  upper  limit  of  the 
Huronian  is  embraced  in  the  obserrationa  above  reported.  It  may 
be  added,  therefore,  that  the  white  quartzyte  is  seen  occupying  the 
north  shore  of  the  Channel  as  far  as  the  St.  Mary's  river,  and  it  ap- 
pears, also,  along  part  of  the  north  shore  of  St.  Joseph's  island.  Here 
I  found  ■  it  immediately  overlaid  by  a  siliceons  and  foesiliferous  lime- 
stone— apparently  the  Ohazy.  The  same  was  observed  years  ago,  at 
Campement  d'Ours  and  at  Sulphur  island,  six  miles  south-southwest 
of  Thessalon  point  The  same  superposition  is  reported  at  all  the 
islands  ranged  along  parallel  with  the  north  shore  of  the  Channel.  It 
thus  appears  that  the  Huronian  is  a  syaiem  following  downward  im- 
mediately below  the  Lower  Silurian,  in  this  part  of  the  continent.  If 
no  intervening  terranes  are  wanting,  it  follows  that  it  occupifs  the 
position  of  the  Taconic  of  Emmons  and  the  Lower  Cambrian  of 
Sedgwick. 

At  its  lower  limit,  it  must  be  succeeded  by  formations  of  vitreous 
^inartz,  red  jasper  and  gray  wacke,  besides  greenstones,  red  granulytes, 
red  gneiss  and  mica-bearing  granite;  since  fragments  of  all  these  oc- 
.Gur  in  the  Plummer  argillyte.  It  may  be  admitted  that  the  quartzyte 
pebbles  of  the  argillyte  were  derived  from  the  Miasiaagui  quartzyte; 
but  the  red  jasper  and  graywacke  must  have  been  derived  from  a  ter- 
rane  older  than  the  Haronian.  and  evidently  newer  than  the  crystalline 
masses  of  the  Laurentian.  The  character  of  this  underlying  system 
will  appear  in  the  records  of  my  subsequent  observation.* 

I  should  not  do  justice  to  my  sentiments  nor  to  the   labors  of  the 

•  A  ooDdaiiMi]  irnapali  of  Ifaa  tongolng  Dbascvitloni  BDd  l&rmDDia  wu  pnMoM  ■!  IfaaltcwXork 
■HMUng  Df  ttw  AnniciiB  Amelmtlan  for  tfaa  AdTanumtnt  or  Sdanea,  nndar  tha  UUa  ot  '-TaaHD. 
roDlan  BjaUm  ctf  Caoftdi."  Notblnc  btnmBT,  hu  appaindtn  pilDt  from  tnrpan.  OUht  eommni). 
cBtlon*  war*  iliiillarlr  pr<«iii*-l  hj  prortnor  S.  H.  Wiachall,  DDdar  tha  blowing  11<I«:  ■>Tlia 
SUlaCoDglomtniaar  ibaorlelDal  BaroDlan  tha  ParallM  oflha  OgtehkaCmglDmarala  oTIUiUMaoU.'' 
and  "The  Anlmlu  Bluk  Slsu  and  Qnartzj'te  and  (he  Oflihke  ConglomenU  ot  UliiDaMiU  lbs 
Kqalnlani  ot  tha  original  H 
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'Caoadiaa  piooeen  in  the  Huronian  field,  if  I  shoold  fail  to  acknowl- 
«dge  explicitly  the  general  accuracy  of  their  reports,  ta  far  as  my  own 
obserTBtiOQn  have  gone.  When  we  consider  the  great  intricacy  of 
the  geology,  and  the  extreme  difficulty  of  travel  through  the  region 
when  settlement  was  in  its  infancy,  the  great  amount  accomplished 
with  each  accuracy  of  detail,  may  well  command  our  admiration. 

I  wish  to  rercrd  an  observation  supplementarily,  respecting  the  sur- 
face geolt^  of  the  district  about  Thessalon.  The  region  generally  is 
covered  by  an  alluvial  deposit.  This  has  given  the  usual  argillaceous 
soil  and  subsoil,  accompanied  by  much  standing  water.  But  at  the 
same  time,  this  soil  when  well  cleared  and  drained,  makes  very  fine 
farms,  and  is  already  much  improved.  Crops  of  timothy  grass  and 
clover  are  especially  rank.  I  saw  also,  good  spring  wheat,  oats  and 
peas.    Still,  so  far  as  I  observed,  proper  drainage  is  generally  neglected. 

Over  the  alluvial  clay,  I  observed  extensive  regions  occupied  by  fine 
sand,  and  here  is  a  truly  warm  and  productive  soil.  I  saw  Indian  corn 
growing  in  some  gardens;  and  it  was  nearly  as  rank  as  that  in  south- 
ern Michigan.  But  I  saw  none  in  the  fields;  and  I  presume  the  au- 
tumnal  frosts  are  too  early  for  field  corn. 

I  observed  numerous  ancient  beaches  at  elevations  within  100 feet  of 
the  present  lake  level.  Indeed  I  should  suppose  an  ancient  beach  would 
surround  each  of  the  rocky  knobs  which  must  have  projected  as 
jslauda  from  the  former  lake — as  many  still  project  above  the  actual 
narface  of  the  North  Channel.  I  crossed  one  old  beach  which  had 
low  land  on  both  sides,  and  must  have  been  a  point,  perhaps  snb- 
mergttd,  at  the  time  of  the  former  extension  of  the  lake — just  as 
Thessalon  point  at  present,  projects  miles  into  the  modern  lake.  That 
Thessalon  point  is  an  ancient  beach  or  reef  I  have  ascertiiined — but 
fltill,  there  may  be  a  foundation  of  erupted  rock. 

j  3. — 0BSEBVATI0N8   IN  OTHEB   BBOION8   0DT8IDB   OF  HINKEBOTl.. 

1. — The  Marquate  Iron  Region.  The  geological  position  of  the  iron 
ores  of  this  region  has  been  generally,  though  not  universally,  re. 
garded  as  within  the  lluionian  system.  The  observation  of  the  true 
character  of  the  typical  Huronian  rocks  of  Canada  rendered  it  neces* 
sary  to  ascertain  how  far  the  iron-bearing  rocks  of  Marquette  agree 
with  them,  and,  in  case  of  difference,  to  determine  whether  any  por- 
tion BO  agrees,  and  in  what  respect  the  other  portions  disagree.  It 
was  also  necessary  to  determine  whether  the  iron-bearing  rocks  of  the 
Marquette  range  can  be  identified  with  those  of  the  Vermilion  range. 
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a  ]ithologica1  eBsemblage  which  was  supposed  io  stretch  to  the  Dortfa- 
eastern  limit  of  Mionesota. 

My  stadiea  in  this  region  Trere  directed  onlj  to  certain  points,  ancl 
with  reference  to  information  desired  on  particular  qaestions.  The- 
research  began  at  Ishpeming,  and  a  few  memoraada  of  facts  are  here 
recorded. 

I  am  much  indebted  to  Mr.  Hall,  the  superintendent  of  the  Lake 
Superior  mining  properties,  for  the  use  of  means  of  conveyance,  and  for 
his  company  and  many  details  of  information.  In  the  office  I  wa» 
shown  a  very  extensive  series  of  drawings  of  the  mining  property, 
including  numerous  vertical  sections  across  the  iron-bearing  lodes^ 
and  along  their  axis.  Mr.  Startevaot,  the  engineer,  bad  the  goodness- 
to  prepare  for  me  two  sections  across  the  soft  hsematite  deposit,  and 
one  along  its  axis.    These  are  presented  below  on  a  reduced  scale. 

The  accompanying  diagrams  show  that  the  great  iron-bearing  lodes 
of  the  Marquette  region  do  not  occur  in  isolated  lenticular  forms,  as  has 
been  sometimes  supposed;  but  are  really  interstratitied  in  the  forma- 
tion, as  at  Tower.  Here  however,  all  the  stratification  is  much  dis- 
turbed and  wrinkled.  Besides  what  these  diagrams  illustrate,  Mr. 
Hall  pointed  out  on  the  ground,  the  evidences  that  the  deposit  in  trans- 
verse section  was  originally  bent  into  the  form  of  aa  S,  giving  thaa  at 
differents  points  in  its  breadth  synclinal  and  anticlinal  attitudes. 

Mr.  Hall  showed  me,  also,  many  samples  of  the  gold  taken  from  the- 
Ropes  gold  mine,  and  other  samples  of  gold-bearing  quartz  from  a 
new  find  recently  made  on  the  property  of  the  Lake  Superior  Com- 
pany. These  localities  are  both  within  three  or  four  miles  of  Ishpem- 
ing, on  the  north. 

In  an  old  opening  of  the  Lake  Superior  Company,  Sec.  19,  T  47-27 
(rocks  453,  454),  the  deposit  of  iron  is  seen  to  run  eapt  and  west,  with 
a  dip  N.  63°.  The  hanging  wall  is  a  quartzose  conglomerate  This, 
however,  sometimes  continues  through  the  iron  deposit  in  modified 
character. 

Twenty  rods  north  of  this  place,  immediately  east  of  the  Saginaw 
mioe,  is  a  boss  of  a  curious  couglomerate  (455),  consisting  largely  of 
iron— a  sort  of  imperfectly  bedded  groundmass  of  a  hsematitic  char- 
actei- — in  which  are  imbedded  roundedand  partly  angular  pebbles  and 
fragments  of  red  jasper,  white  quartz,  flint,  glassy  quartz,  and  less 
important  fragments.  This  has  bfen  bored  into,  and,  according  to 
Mr.  Hall's  recollection,  it  is  at  least  400  feet  thick.  Here  the  Luke 
Superior  Company  did  a  good  amount  of  mining;   and  the  Saginaw 
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Company  did  much  oa  the  westward  continaatioD  of  the  deposit: 
But  all  work  is  uow  abandoned. 

About  one  and  a  half  miles  west  of  Ishpeming  is  an  outcrop  of  at 
dark,  argiUitic,  sericitic  slate  (466).  It  dips  N.  10°  E.  at  an  angle- 
of  T0°.  Conformable  with  this  is  a  bed  of  gray,  rnstyspeekled,. 
granular  quartzyte  (457)  underlying  the  other. 
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From  information  gathered  tit  Ishpeming  from  Mr.  Taft,  the  chemiat 
of  the  OleTeUnd  Iron  Mining  Company,  from  Mr.  J.  R.  Wood,  and 
others,  it  appears  that  a  eynclinal  exists  in  this  vicinity,  with  a 
son  them  outcrop,  on  which  the  town  is  located,  and  another  three  or 
four  miles  to  the  north.  The  downward  succession  of  the  beds  ia 
this  synclinalis  as  follows:  1.  Red  slate;  2.  Black  slate  and  mixed 
ore;  3.  Ore;  5.  Talcose  rock,  so-called;  6.  Dioryte  The  red  slates 
are  banded  bfematile  and  jasper — pretty  hard.  The  black  slates  are 
magnetic  jasper,  and  the  mixed  ore  is  similar  to  the  red  slate  bed,  but 
contains  more  ore.  The  talc  is  essentially  argillitic.  This  ia  also 
true  of  the  "chlorite  rock,"  so-called— a  rock  also  styled  by  some, 
"tale,"  and  by  the  miners,  "soap  rock." 

One  and  a  half  miles  north  of  Ishpeming,  on  the  Deer  lake  road,  is 
an  outcrop  of  qnartzyte,  having  a  dip  quite  steep — about  70°.  It 
contains  beds  of  quartz  pebbles. 

A  bunt  two  and  a  half  miles  from  Ishpeming,  on  the  road  to  Deer 
lake,  and  one-third  nf  a  mile  south  of  the  saw-mill  at  Deer  lake,  is  a 
hifcb  koob  on  the  right  of  the  road.  It  consists  of  nearly  vertical 
slates  (468),  which  would  formerly  have  been  called  talcose.  In  some 
portions,  however,  are  developed  multitudes  of  feldspar  crystals.  It 
is,  therefore,  in  the  condition  which  I  have  styled  "  porphyrel  "  (459;. 

Climbins:  to  the  top  of  the  hill,  we  find  an  obscure  conglomeritic 
Etrncture,  like  that  at  Stuntz's  island,  in  Termilion  lake.  The  re- 
semblance  is  confirmed  by  the  presence  of  isolated  portions  looking 
ierpentinous  or  talcose,  and  by  the  existence  of  many  obscure,  inter- 
secting quartzose  veins.  The  obscurely  outlined  pebbles,  it  should 
be  recorded,  are  essentially  identical  with  tbe  country  rock,  as  at 
ijtnntz's  island. 

All  this  confirms  the  parallelism  of  the  Marquette  and  Vermilion 
iron-bearing  groups,  and  the  non-Hurooian  character  of  both. 

In  the  hishway  by  the  bridge  at  Deer  lake,  and  about  in  the  strike 
of  the  ridge  last  mentioned,  is  an  outcrop  of  rock  (460,  461),  which 
to  me  appears  sedimentary;  but  assuredly  it  ia  much  nltered,  and  pre- 
sents a  quasi -eruptive  aspect.  It  is  admittedly  the  equivalent  of  the 
Stunts  island  rock;  and  they  who  regard  that  as  eruptive  will  pro- 
nonuce  this  eruptive  also.  The  rock  here  contains  foreign  pebbles; 
and  I  regard  that  as  conclusive  evidence  of  a  fragmental  origin. 
The  tchiatosity,  also,  is  completely  conformable  with  that  of  the 
neighboring  sericitic  slate. 

Oq  the  west  side  of  tbe  bridge  at  Deer  lake  the  rock  (462)  is  highly 
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• 
and  diatinctly  conglomeritic ;  but  havitig  a  alaty  structure,  with  beds 
standing  vertical.  It  might  by  some  be  regarded  as  having  a  basaltic 
structure.  In  places  it  passes  to  a  still  more  eruptire-looking  rock. 
The  resemblance  to  Stuntz  island  is  maintained.  Still,  I  think  the 
formation  was  sedimentary  originally,  and  that  it  retains  distinct 
traces  of  its  original  condition. 

The  coQglonieritic  aspect  conies  out  chiefly  on  the  weathered  sur- 
faces. Some  of  the  fragments  are  angular,  some  rounded,  and  many 
elongated  in  the  direction  of  the  structure,  i.  e.  vertically. 

Twenty  rods  south  of  the  last  point,  along  the  railroad  west  side  of 
Deer  lake,  occurs  a  quartzyte  (463)  dark  gray  and  red  in  bands.  This 
dips  S.  2d°  £.  at  an  angle  o(  55°.  The  rock  is  rather  vitreous.  The 
lower  part  of  it  is  darkened  by  the  presence  of  heematitic  material 
apparently,  and  contains  thin  bands  of  haematite.  The  higher  part 
becomes  almost  uniform  in  color,  of  pinkish  gray.  Stilt  higher  it  is 
whitish.  The  quartzyte  and  the  slate  are  not  seen  in  juxtaposition. 
All  interval  of  four  rods  separates  their  nearest  outcrops.  The  verti- 
cal structure  of  the  slate,  however,  is  strikingly  unconformable  with 
the  dip  of  the  quartzyte;  and  favors,  perhaps  the  theory  of  the  erup- 
tive origin  of  the  slate. 

At  H  point  about  two  and  a  half  miles  east  of  the  Hopes  gold  mine, 
(1069),  near  the  charcoal  pits,  we  observed  a  large  pile  of  rock-frag- 
ments said  to  have  been  brought  from  the  gold  mine  to  use  as  u  Sux. 
The  fragments  indeed  contain  a  large  percentage  of  calcium  carbon- 
ate; but  there  is  present  also  so  large  a  quantity  of  talc  that  the 
material  is  said  to  have  proved  unservicable.  Yet  we  obtained  fine 
specimens  of  amorphous  (464)  and  crystalline  (465)  talc.  Noticing  that 
the  rock  on  weatheriiig  acquires  a  deep  stain  of  iron  rust,  we  judged 
that  it  probably  has  the  composition  of  ankerite. 

At  the  Ropes  Gold  mine,  it. was  observed  that  the  gold-bearing 
quartz  vein  occura  in  a  rock  appearing  like  a  chlorite  slate  (466) — 
though  probably  a  compact  argillyte — appearing  to  be  the  same  forma- 
tion as  that  seen  at  the  knob  east  of  Deer  lake,  and  on  both  sides  of 
the  bridge  at  the  lake-  The  shaft  at  this  mine  was  stated  to  be  about 
360  feet  deep  with  seven  levels.  In  the  mill  twenty  stamps  are  in 
operation. 

On  the  return  to  Ishpemiiig,  we  examined  a  spot  on  the  opposite  side 
of  the  road  from  the  knob  before'mentioned,  456.  Here  is  «  formation 
consisting  of  thin-bedded  quartz  with  laminated,  sericitic  schist  (468) 
more  or  less  siliceous,  intervening.  Dip  S.  16°  E.  amounting  to  64°. 
The  formation  occupies  the  interval  noticed  on  the  opposite  side  of  the 
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lake,  between  the  neareit  oatcrops  of  the  qaartzyte  and  slate.  The 
gap  is  evidently  due  to  fche  ASBter  disiDtegration  of  the  thia-laminated 
rock. 

lu  company  with  Mr.  Taft,  chemist,  we  visited  the  Gleveland  mine, 
aod  made  a  careful  examination  of  the  "dump,"  At  oar  request  Mr. 
Taft  took  a  samplv  of  the  green  arglllyte.  Rock  469a,  and  a  sample  of 
the  ushen  argillytc,  470a,  to  aabjeot  to  careful  aDalyais.  The  result, 
as  subsequently  Gommunicated  to  me,  and  which  will  probably  be 
elsewhere  published  in  full,  establishes  what  was  before  stated,  that 
the  rock  variously  known  as  talcose  slate,  chlorite-  slate,  or  soap  rock 
is  essentially  an  argillyte.* 

At  this  mine  were  found  martite  crystals  (471);  and  Mr.  Taft  showed 
a  specimen  of  an  iron  breccia,  very  similar  to  the  conglomerate  seen 
at  the  Saginaw  mine,  455.  This,  he  says,  is  terminated  abruptly  by 
the  overlying  qnartzyte. 

At  ihe  Michigamme  mine,  we  found  the  rock  immediately  over  the 
ore  to  be  a  quartzose  chlorite  schist  (472).  Above  this  is  a  thin-bedded 
quartzyte,  similar  to  that  seen  under  the  quartzyte  east  side  of  Deer 
lake. 

The  first  knob  north  of  Michigamme  mine  is  formed  of  dioryte.  so- 
called  (473).  The  higher  knob,  farther  north  is  formed  of  **  granite  " 
(174).  Immediately  in  contact  with  this  is  a  greenish  quartzyte, 
which  passes  by  transitioD  into  the  granite.  Professor  Irving,  who 
accompanied  us,  represented  this  as  the  usual  character  of  the  contact. 
It  might  also  signify  that  the  "  granite ' '  was  originally  a  sedimentary 
rock,  but  containing  more  feldspar-making  elements  than  the  quartz- 
yte, metamorphism  changed  it  to  a  rock  of  the  granite  series,  but 
could  not  make  anything  but  a  quartzyte  of  the  overlying  beds. 

•  ThcumpJo  btir  the  nnmbtrt  of  thanrlWDf  M .  H.  WIncbill.  The  (nBlyBMdone  by  Mr.Tuft 
were  iiiiilir«d  accident ■llf  in  tbeproptr  pIic*.  ind  lie  sppCDdsd  ban. 

No.  tlU.  No.  itse 

(«W«)  14701] 

SI  02 37.1!  JS,3» 

P»0 2IS0  SJB 

F«»OJ ».80  IIJO 

AU01 S4.S8  3164 

C«0 imc*  M 

XlO ».S1  13,31 

H!0 r.lO  1.89 

ToUl »3,»7  u.ua 

Mr.TittnoitrtB:  '•1%«t  anboth  ihortaboatllve  percant  ud  I  nil  to  iccounl  for  li,  aicapl  Ibal 
ihtj  atj  lonlslB  aoda  lud  i>M(ian.  I  bare  not  mean*  for  daWrmloliiB  thet*  ehmenta  properlj.  and 
b>veDKd()lofaU4>riiiTi«inplM."  [N.  H.  W.J 
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[  proceeded  to  tbe  sninmit  of  this  range  and  worked  eastward  in 
search  of  a  gneissic  structure  in  tbe  granite,  but  the  surface  was  gen* 
erally  concealed.  Descending  at  the  distance  of  about  twelve  rods,  I 
found  the  qnartz;ie  (476)  again  in  contact  with  tbe  granite;  but  the 
contact  here  is  abrupt.  I  found  the  granite  intersected  by  a  diabase 
dike  (476). 

A  short  distance  sontbeast  of  here  is  a  small,  sharp,  high  clifiF  of 
quartsyte,  tbin-bedded  and  with  inttrlaminations  of  sericitic  sheet» 
(477).  These  contain  multitudes  of  garnet-like  minerals.  A  short 
distance  south  of  -this  is  a  ledge,  unquestionably  in  place,  dipping^ 
southward  66°.     The  dip  in  tbe  sharp  knob  is  63°  toward  N.  28°  W. 

At  the  east  end  of  the  maiab  is  a  precipitous  exposure  of  dark  gray, 
distinctly  bedded  quartzyte  (478),  with  a  diabase  dike  through  it. 
The  di[i  is  various  in  direction  and  amount.  The  great  mass,  how- 
ever,  is  nearly  horizontal,  or  slightly  eastward-dipping. 

In  visiting  tbe  Swan  mine,  east  of  Negaunee,  I  observed  on  the 
dump  heap  interlaminated  fine  sandstone  and  hsematite  (479),  and,  in 
contiguity,  cbalcedonic  silica  and  hsematite  (4S0);  and  finally,  jasper- 
oid  lamtQffi  (481)  and  hiematitic.  All  these  were  necessarity  formed 
ia  continuity  by  the  same  kind  of  action  in  the  same  spot.  But  it  is 
incredible  that  all  these  should  be  the  product  of  eruptive  action. 

At  the  lower  shaft  of  the  Baffalo  mine  I  saw  the  same  material 
taken  out  as  at  the  Swan  mine.  As  these  materials  are  above  the  ore, 
it  would  follow  that  ore  probably  underlies  them  at  the  Swat)  mine. 
The  ore  is  soft  and  earthy.  The  open  excavation  near  the  upper 
shaft  shows  the  ore  and  country  rock  in  great  confusion;  but,  in 
general,  with  a  northerly  and  steep  dip. 

One-fourtb  mile  north  of  the  Buffalo  mine,  on  the  railroad,  is  an 
outcrop  of  quartzose  schist  and  slate.  The  so-called  quartzyte  (482) 
is  not  quartzyte.     It  is  greenish  chloritic  and  qaartzose. 

Across  the  railroad  is  a  black  argillyte  (484),  thin-laminated,  dip- 
ping northerly,  but  at  a  much  lower  angle  than  the  "quartzyte," 
so-called.  It  is  unconformable  with  the  quartzyte.  The  slate  (483), 
interbedded  with  the  "quartzyte,"  is  decidedly  another  formation* 
unlike  the  argillyte  of  black  color. 

It  is  worthy  of  particular  remark  that  this  black  slate  retemblea  the 
Animike  black  slate;  and  its  unconformability  with  an  underlying 
formation  is  also  very  suggestive.  The  dip  of  the  black  slate  is  40° 
toward  N.  51°  W.     The  greenish  slate,  or  tbe  so-called  *'  quartxyte," 
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oD  the  apposite  side  of  the  railway,  dips  47°  toward  S.  62°  W;   at 
another  place,  S.  82°  W. 

Near  by  I  find  a  coDtact  between  the  slate  and  the  saadstone 
(quartzyte)  like  the  following: 


Fig.  15.    Contact  </  date  and  quartzo»e  aanditone,  one-fourth  mite 
noi-th  of  Buffalo  mine,  near  Negaunee, 

This  slate  is  further  mixed  with  the  sandstone  by  imbeddiog  of 
BakeB. 

The  nnconformability  of  the  two  slates  is  further  illustrated  and 
established  by  obBi>rvations  on  the  neighboring  hitl-slope  a  little 
further  northwest.  The  argiltitic  slate  (48ft)  is  here  largely  developed. 
It  possesses  a  vertical  slaty  structure;  but  it  has  an  unmistakable 
ledimentary  dip  everywhere  toward  N.  51°  W.,  conformably  with  that 
of  4fi4.  This,  therefore,  is  a  higher  stratigraphical  position  than  that 
of  484;  but  it  is  unmistaltably  the  same  formation.     Is  it  Animike? 

The  opening  of  the  Iron  Cliffs  Company  is  adjacent  to  the  "Sam. 
Mitchell  mine."  The  work  here  is  arrested  by  an  anomalous  disposi- 
tion of  formations.  The  ore  deposit  is  cut  oH  by  a  quartzyte.  This 
quartzyte  is  south -dipping,  and  a  shaft  was  earried  down  along  the 
south  side  of  it,  when  it  was  intercepted  by  a  north-dipping  quarzyte 
(486).  The  two  quarsytes  seemed  now  to  fold  together  and  inclose  a 
selvage  of  green  rock.  Along  this  selvage  the  shaft  is  continued 
almost  vertically.  The  quartzytes  are  both  greenish,  and  do  not 
differ  except  that  a  few  ferruginous  patches  occur  in  the  southward 
dipping  one.  This  is  not  the  place  to  offer  any  reasoning  as  to  (he 
probability  of  recovering  tbe  ore  deposit.  Still,  it  may  be  said  that 
the  bedding  of  the  formation  in  general  is  northward,  and  the  south- 
ward-dipping quartzyte  should  be  of  the  nature  of  a  vein  with  the 
ore  body  under  it,  more  or  less  displaced.  This  view  is  favored  by 
what  is  seen  in  the  brush  one-eighth  of  a  mile  north  of  the  mine,  to 
which  superintendent  Sodergren  accompanied  me.    Here  is  an  out- 
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■crop  of  quartzyte  (487),  dark  gray  bat  RraDular  siliceoas,  th^ogbt  by 
Jiim  to  be  tbe  southward-dipping  quartzyte.  A  few  rods  farther 
Jiorth,  also,  are  some  teat-pits  and  one  shaft  plaaked  up.  From 
<the  bottom  of  the  latter  was  thrown  out  a  quantity  of  quartzyte 
frBf;»>eDts  of  dark  gray  color,  resembling  the  southward-dipping 
quartzyte,  but,  still,  not  of  grains  so  uniform  in  size  and  constitution. 
In  a  cliff  west  of  these  localities  is  a  large  outcrop  of  quartzyte, 
fio-called,  dipping  north;  but  this  is  a  different  quartzyte. 

It  looks  on  the  whole,  therefore,  as  if  the  prerailing  dip  of  the 
formation  hereabouts  were  northward,  and  the  southward-dipping 
quartz  a  mere  vein,  of  probably  no  great  thickness;  and  the  ore  ought 
to  be  under  it. 

Some  observations  were  made  in  the  district  north  of  Negaunee 
and  Teal  lake .  North  of  the  east  end  of  Teal  lake  is  a  massive  range 
of  quartzyte  (488).  It  is  gray,  granular,  vitreous,  blotched  with  red, 
thick-bedded,  with  various  joints,  and  an  appearance  of  sedimentary 
«tructare  dipping  south  at  an  angle  of  Qb",  This  qaartzyte,  in  its 
physical  characters,  is  unlike  that  (487)  in  the  ridge  visited  with 
Supt.  Sodergren.  It  is  much  more  compact  and  vitreous;  that  is 
granular,  with  intergranular  cement;  still,  the  grains  of  this  are  dis- 
tinctly defined,  though  glassy.  The  formation  has  some  thin  seams 
■of  black  crystalline  bsematite. 

At  the  west  limit  of  this  quartzyte  knob  we  find  a  deposit  of 
«ericitic  schist,  argillitic  and  ferruginous.  Its  relation  to  the  quartz- 
yte is  ambiguous.  It  looks  like  a  vein  or  dike,  but  is  exceedingly 
schistose,  and  its  schistosity  is  not  conformable  with  the  bedding 
of  the  quartzyte.  The  knob  next  west  of  this  is  all  of  the  same 
-quartzyte.  The  range  seems  to  be  a  continnation  of  that  north  uf 
Ishperaiug. 

On  the  northern  border  of  the  city  of  Negaunee,  and  not  far  re- 
moved from  the  south  side  of  Teal  lake,  is  a  high  dioryte  knob  or 
ridge.  On  the  north  side  of  this  is  the  Eldridge  mine.  The  ore  body 
is  not  reached.  The  surface  rock  was  "soap  rock;"  and  this  was 
-continuing  at  the  depth  of  163  feet.  The  dip  is  southward  about  60°. 
iFor  a  hundred  feet  a  good  deal  of  iron  had  been  mixed  with  the 
"soap,"  • 

At  the  Hartford  Mining  Co  's  mine,  also  on  the  south  of  Teal  lake, 
and  half  a  mile  north  of  the  Eldridge,  a  shaft  was  sunk  sixty  feet  deep. 
There  they  struck  ore  and  are  now  drifting  east  and  west — the  ore 
having  a  southerly  dip.  The  overlying  rock  was  banded,  siliceous 
hiematitic  schist.     The  ore  is  a  soft  rich  hssmatite. 
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At  the  Cftmbria  mine  south  of  the  west  ead  of  Teal  lake,  we  ascer- 
tain that  the  general  dip  of  all  the  rock  in  this  ueighborhood  is  steeply 
southwaid.  There  iB  a  large  main  deposit  of  ore,  on  which  are  located 
the  Hartford,  Cambria,  Lily,  and  another  mine.  The  Hartford  and 
Lily  are  still  working,  but  the  Cambria  has  ceased  to  be  prodactive. 
The  working  ended  with  jasper  on  all  sides.  They  have  drilled  into 
the  jasper  iu  various  directions.  North,  they  come  into  banded,  silic 
eoua  hsematite,  similar  tn  the  OTerlying  rocks.  On  the  south  they 
claim  to  have  found  ore. 

Since  the  loss  of  the  main  deposit  the  management  hare  sunk  a  new 
shaft  360  feet,  and  hare  drifted  in  varions  directions  at  the  2d,  3d,  4th 
and  5th  levels,  and  found  thin,  irregular  beds  of  ore,  one  of  which 
trends  northwest,  but  is  only  one  or  two  feet  thick.  On  the  sixth  level 
they  found  no  ore. 

The  general  conclusion  geologically  is,  that  the  stratification  is  ex- 
tremely irrefiular,  and  ore  deposits  not  to  be  long  depended  on. 

A  few  studies  were  made  at  Marqnette.  At  the  end  of  Bluff  strt-et, 
on  the  peninsula  by  the  saw-mill,  is  an  outcrop  of  sericitic  schist  (489) 
with  vertical  schistosity,  and  crumbling  to  chips.  It  is  drab,  pervaded 
by  dashes  of  a  dull  pink  color.  The  bedding  in  wavy,  inclosing  lenti- 
cules  of  qnartz  (490).  The  sedimentary  bedding  planea  are  visible, 
dipping  N.  6°  E.  at  an  angle  of  about  15°, 

Twenty  rods  farther  northeast,  are  rounded  glaciated  bosses  (491^ 
of  an  ambiguous  character,  but  reminding  one  of  rocks  at  Thessalon; 
jet  nowhere  plainly  diabasic.  Over  the  surface  are  seen  streams  look- 
ing like  fluid  enrrenfal,  with  many  oblong  and  lenticular  pieces  of  the 
country  rock— such  as  occur  at  Thessalon,  aud  many  loealities  in  the 
Vermilion  region.  At  the  same  time,  there  are  places  which  reveal 
a  structure  dipping  northward,  and  looking  sedimentary.  The  rock 
varies  much  within  short  distances,  in  texture,  hnrdness  and  compo- 
sition. 

Near  the  light  house,  but  not  at  the  point,  rises  a  rounded  smooth 
bose  (492),  at  before,  but  with  very  distinct  banding  on  the  surface, 
which  dips  N.  1"  E.  at  an  angle  of  71°.  Careful  examination  with 
a  lens  reveals  no  free  quartz,  but  the  rock  is  ratlier  hard,  and  rings 
under  the  hammer.  Silica  is  probably  present;  though  scratched  on 
the  fresh  or  weathered  surface,  there  is  no  indication  of  a  free  qtiartz- 
oae  constituent.  It  has  scarcely  the  hardness  of  feldspar  on  the  fresh 
surface;  and  the  whole  rock,  as  far  as  I  can  make  out  in  the  field,  is 
a  felsitic  schist,  though  the  feldspathic  ingredient  does  not  appear  to 
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be  orthoclase.    This  ib  tbe  b«9t  conclusioD  I  can  retch  from  the  data 
fiopplied  at  this  spot. 

This  formation  striktu  a  few  rods  to  the  north  of  the  last  tvo 
localities.  The'satne  sort  of  rock  contiones  toward  the  light  house; 
but  the  exposure  there  is  further  north,  and  stratigraphically  above. 
A  dike  of  diabase  is  seen  cutting  it. 

At  the  Light  House  point,  Marquette,  the  Tormation  presents  a 
banded  structure,  and  a  striking  appearance  of  steeply  dipping  sedi- 
mentary rock.  Here  also,  is  the  felsitic  rock  weathering  red,  and  in 
places  becoming  a  porphyry  (4d3).  The  banded  schist  weathers  dark, 
and  on  fracture,  is  dark.  It  appears  to  be  an  intimate  mixture  of 
feldspar  and  hornblende;  containing  many  glistening  points.  Thin 
scales  have  a  dark  greenish  tranalucency;  and  the  weathered  surface 
has  a  fibrous,  sericitic  aspect  (494). 

This  formation  is  intersected  by  dikeS'itearty  parallel  with  the  bed- 
ding, and  by  another  great  dtke  making  art  angle  of  60°  with  the  first 
set.  Further  research  reveals  the  fact  that  the  felsitic  and  porphyritic 
mass  is  in  the  nature  of  a  broad  dike  nearly  conformable  with  the  dark- 
bauded  schist;  but  really  bounded  on  both  sides  by  a  slightly  discern- 
ible unconformity.  The  porphyry  and  schist  are  intersected  by  small 
diabase  dikes  parallel  with  the  schistic  bedding;  and  that  gives  the 
appearance  of  bedding  to  the  porphyry.  Then,  also,  the  whole  forma- 
tion  is  cut  by  two  great  dikes  runuing  nearly  north  and  south. 

In  one  place,  I  saw  a  banding  transverse  to  that  of  the  schists;  and 
that  awoke  the  suspicign  that  the  main  banding  may  have  been  caused  - 
in  a  similar  way.  But  after  careful  study  [  concluded  that  tbe  trans- 
verse banding  is  in  the  nature  of  veins  Sometimes,  in  the  porphyry, 
—which  in  many  places  is  simply  felsytic— the  transverse  veins  give 
the  appearance  of  a  woven  fabric.  > 

Proceeding  toward  the  extremity  of  Light  House  point,  I  find  a 
similar  schist  continuing;  but  opposite  the  Light  House,  it  is  crossed 
by  an  enormous  dike  of  greenstone,  at  least  a  hundred  feet  wide,  and 
divided  longitudinally  by  joints  about  fifteen  feet  apart;  and  these 
being  unequally  eroded,  leave  great  gaps,  as  if  each  section  were  itself 
a  dike. 

Some  portions  of  tbe  schist  become  exceedingly  hard  and  diabasic, 
and  I  find  again  the  cross  banding  noticed  above. 

On  tbe  north  side  of  the  point  is  another  great  dike,  about  thirty 
feet  wide,  beloniring  to  still  another  system;  for  it  trends  exactly  east 
jind  west,  and  dips  north  at  an  angle  of  77°.     It  is  granular  and  glist- 
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«Qing,  but  there  is  ao  free  qaartz.  The  powder  is  bluish-white,  and 
the  gliflteaing  seems  to  be  due  to  faces  of  labradorite.  I  made  a 
warch  to  find  the  iutenectioD  of  this  dike  with  the  great  uorth>Boath 
dike  immediately  east  of  the  light  house.  This  dike  contiDues  beyood 
the  place  of  intert«ction,  and  mns  north  of  the  light  bouse;  but  at 
the  place  where  the  intersection  should  be,  neither  dike  is  certainly 
identifiable.  I  judge,  however,  that  the  eaat-west  dike  tuts  the  other. 
If  so,  the  east-west  dike  is  next  to  the  last  geological  phenomenon  in 
the  histoiy  recorded  in  the  structure  of  the  rocka  forming  this  point. 
The  granulitic  yeine  which  I  hsre  found  intersecting  all  the  other  dike 
structures,  undoubtedly  iutersect  this  also.  We  should  hare  there- 
fore, the  saccesaive  epochs  of  the  geological  history  of  the  point 
marked  off  as  indicated  in  the  following  diagram : 
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Fig.  16.     Diagram  illustrating  geological  epochs  eeidmced  at    TAijIit 
House  point,  Marquette,  Michigan. 

1.    Epoch  of  the  fundamental  dark  schist. 
3.     Epoch  of  the  porphyry. 

3.  Epoch  of  the  little  dikes,  nearly  conformable  with  the  schist, 
but  not  entirely  so. 

4.  Epoch  of  the  great  north-south  dikes. 

5.  Epoch  of  the  great  east-west  dikes. 

6.  Epoch  of  the  granulitic  reins,  which  cat  the  great  dikes. 
This  ie  a  new  and  instructive  example  to  illustrate  well  known 

principtes  in  structural  geology. 
The  few  statements  made  in   reference  to  the  mode  of  occurrence 
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and  the  asBociationa  of  ore  deposits  in  the  Marquette  district,  will,  it 
is  hoped,  possess  some  interest  for  citizens  of  Minnesota  connected 
with  the  iron  developments  of  the  "Vermilion  Range."  The  facts 
noted  of  a  purely  geological  character  reflect  important  light  on  the 
geological  parallelism  of  the  Marquette  and  Vermilion  ranges;  and 
indirectly,  on  th«  economic  questions  concerned  in  Minnesota  mining. 
It  is  only  the  geologic  outcome  of  the  comparison,  however,  with 
which,  in  this  place,  we  are  concerned;  and  it  may  be  stated  as  I  un- 
derstand it,  in  the  following  propositions : 

(I.)  The  Marquette  iron-bearing  roeks  are  of  the  aatne  age  as  those  uf 
the  Vermiiion  Range,  Their  geological  position  is  immediately  above 
the  crj'staline  schists  and  gneisses;  and  there  are  indications,  as  will 
be  shown,  of  a  position,  as  in  Minnesota,  beneath  other  slates,  in  un- 
conformable relations.  The  fundamental  sediments  (teuerally,  are  but 
little  crystalline,  but  are  highly  altered,  often  almost  to  Ihe  point  of 
fusion,  and  sometimes,  to  the  point  of  true  crystallization.  They  con- 
sist largely  of  argillytes,  ranging  in  nature,  from  proper  to  chloritic, 
sericitic,  hydromicaceous,  siliceous  and  hsematitic;  and,  in  condition, 
from  earthy  to  gray  wackenitic,  felsitic,  porphyriticand  diabasic.  The 
ore  bodies  are  true  bedded  constituents  of  the  system,  subject  to  all 
the  usual  accidents  of  stratification;  the  most  important  of  which  are 
liflbility  to  expand  and  contract  and  even  to  pinch  out,  in  the  direc- 
tion of  the  axin  of  the  lithologic  folds.  The  occurence  of  an  obscure 
conglomeritic  structure  in  both  regions,  is  a  point  of  reseniblauee 
which  is  almost  demsnstrative.  The  inclusion  of  masses  of  serpen- 
tinoua  or  parophitic  character,  has  the  same  significant.  A  t;  e!tt 
abundance  of  red  jaspilyte  and  jaspilitic  iron  schists  is  a  common 
feature  of  tht-  Marquette  and  Vermilion  districts.  In  both,  the  jumper 
and  JHStiilitic  ore  are  disposed  in  layers  conformable  with  the  bedding 
of  the  haematite  and  of  the  inclosing  scbists;  and  in  both,  similar 
indications  exist  of  a  sedimentary  and  aqueous  history  The  obser- 
vations made  at  the  Swan  and  Buffalo  mines  may  be  here  again  re- 
ferred to.  Of  clastic  rocks,  the  quartzytes  of  the  Marquette  region 
are  little  known  in  the  Vermilion  region.  Rocks  of  eruptive  origin 
are  common  in  both,  but  in  the  Marquette  region  occur  both  as  dikes 
and  intruded  beds— though  a  question  remains  as  to  the  real  origin  of 
the  diorytc  beds.  While  the  Vermilion  rocks  have  been  subjected  to 
one  grand  system  of  disturbance,  which  has  left  them  almost  univer- 
sally in  a  vertical  attitude,  the  Marquette  rocks  have  been  thrown  into 
several  folds,  within  each  of  which  the  constituent  strata  may  be  foond 
in  all  attitudes. 
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',2.)  The  .\farquette  iron-bearing  rocks  are  not  of  Huronion  age. 
While  the  opinion  is  not  neir  that  they  antedate  the  Huronian,  it  has 
"been  generally  admitted  that  they  fall  within  that  system.  That  they 
jtre  older  than  HuronJan  is  shown  by  a  four-fold  line  of  evidence. 
(i).  The  rocks  are  different.  In  the  original  Huronian,  the  argillytes 
are  almost  ezclusively  black  and  carbonaceous  or  magnetitic,  instead 
of  bloish  or  ashen  and  hEematitic.  They  are  more  preraleutly  silice- 
ous or  flinty.  The  quartzytes  attain  a  more  enormous  development, 
.are  much  pnrer,  especially  the  upper,  and  hold  position  entirely  above 
the  argiljitic  member.  (&.)  The  Canadian  ffaronian  succeeds  imme- 
diately beneath  the  Palceozoic  Sgstem  The  Marquette  strata  do  not. 
The  ^f  arquette  strata  are  succeeded  immediately  downward  by  crystal- 
line schists.  The  Huronian  strata  are  not.  (c.)  Some  evidences  ex- 
ist of  an  unconformable,  overlying,  sub-palceoznic  system  in  the  Marquette 
region.  I  refer  here.,both  to  the  unconformability  described  in  the 
foregoing  notes  in  the  vicinity  of  the  Buffalo  mine,  and  to  major 
Brooks'  brief  notices  of  highly  carbonaceous  black  slates  occupying 
a  position  higher  than  the  Marquette  argillytes.  (d.)  Proof  is  to  be 
iddnced  in  this  report,  of  the  unconformable  subterposUion  of  the  Ver- 
milion iron  schi'ls  relatively  to  the  Animike  slates.  If  the  Marquette 
and  Vermilion  rocks  are  mutual  equivalents,  the  former  must  hold 
position  beneath  the  same  system — that  is,  beneath  the  Huronian. 

(3  )  The  Marquette  iron-bearing  rocks  bAong  to  a  system  not  yet  de- 
fined. If  they  underlie  the  Huronian,  they  equally  overlie  the  Lau- 
rentian.  They  are  not  separated  from  the  Laurentian  by  a  structural 
unconformability;  but  by  the  evidences  of  a  long  intervening  lapse 
of  time,  and  a  most  important  change  in  the  action  of  the  geologic 
forces.  Strata  fully  crystalline  and  strata  essentially  earthy,  though 
found  in  conformable  juxtaposition,  must  necessarily  belong  to  two 
different  ages  and  modes  of  geologic  activity.  This  subject  will  be 
more  folly  treated  in  the  final  generalization  from  my  studies  in  Min- 
nesota. 

2.  The  Gugebic  iron  belt.  I  shall  confine  selections  from  my  notes 
almost  wbolly  to  facts  illustrating  the  geology  of  the  range,  and  sup- 
plying a  basis  for  comparisons  with  the  Vermilion  Range.  At  the 
''south  vein"  of  the  Colby  mine  the  ore  is  an  incoherent  earthy  mass 
which,  for  the  greater  part,  is  worked  out  with  pick  and  shovel.  It 
is,  however,  imperfectly  cemented  together  in  irregular  patches;  uud 
some  blasting  is  required  to  remove  the  whole.  The  general  color,  be- 
fore weathering,  is  dark  brown.  This  deposit  is  about  eighty  feet 
21 
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wide,  in  a  sheet  dipping  nortli  50°  to  70°,  with  an  average  of  about  60°? 
But  on  the  north  aide  the  same  material  extends  at  this  place, to  a  greater 
distaace.  The  limiting  wall  on  the  south  (foot  wall)  is  a  compact, 
heematitic  slate.  Here  we  cotice  through  a  part  of  the  excavation, 
the  continuance  of  the  earthy  mass;  but  beyond  this,  westward,  a. 
broken  ferruginous  slate  aueceeds  it;  and  at  the  western  end  of  the 
excavation,  it  approaches  the  opposite  wall,  and  all  the  ore  is  pinched 
out.  Forty  or  fifty  feet  of  the  rock  on  the  south  side  are  broken  and 
in  confusion;  jet  one  can  trace  bedding  courses  in|t,he  lower  twenty 
feet  of  this.     There  are  no  indicationn  whatever  of  eruptive  action. 

On  the  south  side  the  regularity  is  mnch  interrupted.  When  the- 
hfematitic  slaty  wall  is  removed,  one  sees  behind  it  a  jumble  of  rock, 
masses  perfectly  promiscuous  in  position,  but  mostly  heeraatitic.  Still, 
some  portions  are  greenish,  amorphous,  chloritic,  passing  down  in> 
shapeless  masses,  bent  and  arched  in  a  promiscuous  way.  Some  are- 
light  colored,  sandstone-like  masses,  simply  stained  with  iron.  The 
iron  which  pervades  all  these  conditions  of  rock  seems  to  be  simply 
forced  out  like  fat;  and  to  have  accumulated  where  the  action  was- 
most  intense  or  where  the  condition  of  the  rock  most  favored. 

South  of  the  Colby  mine,  in  the  cut  of  the  railroad  is  an  onlcrop- 
of  siliceous  argillytes  (500),  reddish  and  drab,  with  dip  N.  10°  W.,  and 
amount  65°.  These  are  interbedded  with  quartzyte  schist.  The  thick- 
ness exposed  is  250  feet. 

By  the  railroad  near  Bessemer,  coming  from  the  Valley  mine,  is  an. 
outcrop  of  conglomerate,  with  alight  dipjnorth.  It  is  a,  small  expos- 
ure, but  in  place,  composed  mostly  of  pebbles  of  dark  red  sandstone, 
hematite,  granulyte  and  diabase.  It  appears  like  a  conglomerate  at 
the  base  of  the  Kewenian. 

At  the  East  Norrie  mine,  southeast  of  Ironwood,  the  open  excarii> 
tion  shows  simply  a  confused  mass  to  the  depth  of  a  hundred  feet. 
Soft  ore  is  raised  from  underground  workings. 

At  the  Aurora  mine  the  open  work  shows  a|generaljdip  north  at  the- 
usual  steep  angle.  On  the  south  side  is  a  quDrtzyte|whicli,  in  decayeit 
situations,  resembles  the  saodrock  in  the  Colby  mine.  Much  excellent 
soft  ore  is  coming  out  of  the  ground  here. 

By  means  of  observations  at  the  Aurora  mine''and|thence  to  the  hitt 
one  fourth  mile  south,  we  were  able  to  determine  the  following  se- 
quence, in  descending  order : 
Broken  and  mixed  or<<. 

Main  deposit  of  ore  dipping  north  at  an  angle  of  about  65°. 
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Quartzjte  formiDfc  the  foot  wall  in  the  Colby  and  Auront  mines. 

Siliceous  argillyte  south  of  Colby  mine— seen  '^50  feet.  This  |jer- 
hapB  occupies  part  of  the  concealed  space  south  of  the  Aurora. 

Quartzyte  and  syenite  gneiss  interbedded,  in  the  bill  633  feet  south 
of  tbe  north  face  of  the  quartzyte  in  the  Aurora.  Thickness,  595 
feet. 

Syenite  gneiss  (502)  on  the  hill  south  of  tbe  Aurora. 

This  syenite  is  a  heavy  outcrop.  It  contains  some  fragments, 
mostly  of  greenstone,  and  only  partly  rounded.  It  reminds  me  of  the 
Seagull  and  Saganaga  regions,  Minnesota.  The  rock  weathers  light 
colored.  It  is  granular  and  porouc,  varying  to  compact.  The  fc Id- 
tipar  is  very  pala  pinkish,  and  the  hornblende  is  grayish -greenish.  It 
preset'ts  all  the  i:haracter8  of  true  syenite,  sbowinx  no  trace  of  bed- 
ding within  the  area  subject  to  observation.  But  it  is  evidently  a 
fragmental  rock,  since  it  contains  many  rolled  fragments.  It  lur- 
nisbes  us  ocular  evidence  that  real  syenite,  with  all  its  proper  crystal- 
line characters,  may  be  a  rock  of  sedimentary  origin. 

Looking  around,  we  discover  other  evidence  of  its  close  affinity  wilh 
products  of  sedimentary  action.  Close  by,  it  overlies  a  true,  fine- 
grained quartzyte  (503).  The  contact  is  apparent  in  several  places. 
Four  rods  south  of  this  syenite,  a  considerable  maas  of  quartzyte  is 
imbedded  in  syenite.  Down  the  hilt  a  few  rode  further,  we  6nd  a 
vertical  ledge  of  gneiss  including  warped  and  broken  sheets  of  a  silice- 
ons  schist.  Some  conception  of  the  relations  may  be  gained  from  the 
following  diagram : 


.  n.    Relations  of  quartz  schist  and  sijenite  (/nei.i^,  Gogebic  Raitge, 
Michigan 
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Tbis  siliceous  Bcbist  reeemblea  some  portion  of  th«  slates  seen  west 
of  Colby  mine;  aod  thia  and  the  qaartzj-te  npoketi  of  as  in  contact 
■with  the  syenite,  may  eastlj-  be  the  lower  portion  of  that  Tery  aeries 
^f  slates. 

Xn  the  above  diagram,  the  isolated  areas  of  syenite  shown  in  tb« 
midst  of  the  quartzyte  may  be  the  aummita  of  bosses  protruding 
through  from  the  principal  mass  of  syenite,  and  not  as  they  appear, 
small  masses  wholly  detached,  and  belonging,  therefore,  to  the  inci- 
•dents  of  a  fragmental  process. 

At  the  Iron  King  mine,  it  is  said  there  is  neither  any  well  defined 
hanging  or  foot  wall.  The  south  country,  where  explored,  is  quartz- 
yte, but  the  hanging  wall  is  "paint  rock  "  We  find  here  two  ore  de- 
posits. Between  the  north  and  south  deposits  are  jasper  and  quartz 
and  sand  rock.  The  jasper  is  not  red,  but  "gray-black."  The  dis- 
tance between  the  two  deposits  is  about  400  feet.  The  south  deposit 
is  also  about  80  or  90  feet  wide;  but  they  have  struck  no  regular  bang- 
ing wall. 

At  the  First  Nstional  mine,  the  distance  between  the  two  de- 
posits is  200  to  800  feet,  nud  there  is  no  good  footwall  on  the  north 
deposit 

I  noticed,  about  half  a  mile  east  of  the  Iron  King  mine  (1104),  close 
by  the  road,  on  the  north,  that  exploring  parties  had  thrown  out  a 
quantity  of  blsck  slate  (504)  quite  unlike  any  hitherto  seen  in  the 
region  by  myself.  It  has  the  aspect  of  the  Huronian  black  slate  of 
Canadu ;  but  is  strikingly  distinct  from  any  seen  by  me  in  connection 
with  the  iron  deposits  either  of  the  Qogebic  or  Marquette  region.  It 
would  be  exceedingly  interesting  to  learn  whether  this  black  slate  is 
conformable  with  the  ordinary  ore-bearing  schists  of  this  range. 

The  foregoing  detached  statements  from  my  note-book,  must  suffice. 
The  evidence  renders  it  probable  that  the  rocks  of  the  Qogebic  Range 
are  the  geological  equivalents  of  ti.ose  of  the  Marquette  region. 
Lithologically,  the  resemblances  are  closb,  and  need  not  be  here  re- 
peated. Their  low  position,  removed  but  a  few  hundred  feet  from  the 
crystalline  rocks,  is  analogous.  They  have  been  subjected,  however, 
to  leas  disturbance;  and  hence  occur  in  a  continuous  "range,"  with 
dip  and  order  of  stratification  somewhat  uniform.  In  respect  to  dis* 
iurbance,  they  hold  a  position  intermediate  between  the  rocks  of  the 
Marquette  and  the  Vermilion  districts;  but  more  resembling  the  latter. 
We  find   here,   also,   intimations  of  an   overlying  ayatem,  of   oon- 
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tra>ted  eharacter,  aud  recalliug,  as  at  Mar<|uette,  tlie  slates  of  the 
Huruuian. 

3-  T/ie  Penokee  Gap. — The  railway  from  Hurley  to  Mellea  makes 
sundry  cuts  through  argillytes  of  dark  and  broira  color,  dippiag  north 
ward  at  an  angle  of  75°  or  80°.  One  signal  instance  is  less  than  a 
mile  east  of  Hojt.  Toward  Mellen,  we  see  heavy,  blue-black  elates 
dipping  X.  56°  W   at  an  angle  of  «0'. 

After  the  classical  study  of  the  Penokee  Gap  which  was  completed 
by  professor  Irving  in  1876,  I  had  no  expectation  of  making  any  addi- 
tions to  knowledge  during  my  short  sojourn  there;  but  I  deemed  it 
important  to  become  personal  witness  of  the  phenomena  which  h? 
had  described,  with  a  special  view  to  exercising  an  independent  judg- 
ment  on  the  question  of  the  equivalency  of  the  Penukee  and  Oofi;ebic 
ranges.  This  questiofi,  in  view  of  observations  recently  made  by  me 
in  the  original  Huronian,  and  in  the  Marquette  and  Gognbic  districts, 
had  acquired  for  me  a  new  and  special  interest.  I  wished  to  make  u 
few  examinations  in  entire  freedom  from  prepossessions;  and  I  there- 
fore, dismissed  from  my  mind  completely,  all  recollection  of  conclu- 
sions enounced  by  tbe  Wisconsin  geologists.  My  notes  were  recorded 
exactly  as  if  no  other  geologist  had  ever  written  of  the  Gap;  and 
what  I  introduce  here  will  be  strictly  a  few  excerpts  from  my  field- 
book. 

Arriving  at  Penokee  station,  I  proceeded  at  once  to  the  outcrop 
about  three-fourths  of  a  mile  south,  and  carefully  studied  northward 
along  tbe  railroad.  At  the  point  where  I  began  is  a  bedded  formation 
dipping  S.  23°  £,  at  an  angle  of  88°  to  90°.  It  consists  of  interstrati- 
fications  of  pale-reddish  and  blackish-gray  bands.  The  dark  bands 
(50j)  range  in  thickness  from  one-fourth  inch  to  two  feet.  The  pink- 
ish (50ia)  are  similarly  variable,  but  constitute  a  large  majority  of 
the  formation.  Where  the  pinkish  attain  a  thickness  over  one  or 
two  inches,  they  are  intersected  by  sheets  of  the  darker,  and  where 
the  darker  are  of  similar  thickness,  they  are  laminated  by  sheets  of 
the  pinkish.  The  darker,  besides,  are  striped  by  paper-thick  sheets  of 
the  pinkish;  and,  in  the  extreme  of  attenuation,  tbe  latter  become 
resolved  into  separate  grains  disposed  in  planes  through  i\\n  dark  bed. 
When  the  dark  beds  are  examined  under  the  lens,  they  appear  com- 
posed of  a  fibrous,  almost  scale-like,  homblendic  mineral,  which  in 
places  seems  passing  to  mica,  or  an  argillaceous  scaly  mineral — and 
with  this,  generally,  more  or  less  reddish  orthoclase.  So,  it  is  neither 
hornblende  schist  nor  syenite  gneiss;  but  rather  a  hyposyenite  gneiss. 
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WheD  the  pink  bands  are  examined,  tbey  are  seen  to  contain  red- 
dish grains  of  orthocJase  and  grains  of  glassy  quartz.  So  they  are 
essentially  granulitic  gneiss.  But  the  pink  rock  Tgries  in  constitu- 
tion, first,  by  admitting  a  sparse  dissemination  of  the  black  mineral, 
then,  so  much  of  it  as  to  constitute  continaous  films;  second,  by 
fusion  between  the  quartz  and  feldspar,  so  as  to  form  a  i>etrosilex; 
and  third,  a  fusioti  of  the  grains  of  feldspar  by  themselves,  or  nearly 
by  themselves,  forming  a  felsite  ^506-507). 

The  alternating  bands  of  pink  and  dark  rock  are  not  entirely  per- 
sistent, especially,  when  leas  than  two  or  three  inches  thick. 

The  amount  exposed  at  this  outcrop  is  30  feet. 

Twenty  rods  north  of  this  place,  are  beds  having  the  same  steep  dip 
— ^almost  vertical — consisting  of  pinkish,  blackish  and  grayish  alter- 
nating. The  blackish  (oOS)  appears  to  consist  of  "nascent"  tnica  and 
quartz  grains,  with  a  little  orthoclase.  It  appears  like  hornblend« 
schist  passing  to  mica  schist.  This  sort  predominates.  The  black- 
est layers  only,  contain  less  feldspar  and  quartz.  The  pinkish  are 
about  the  same  as  at  the  previous  locality.  The  gray  are  the  same  as 
the  pinkish,  except  that  the  orthoclase  is  white. 

In  this  exposure  are  some  beds  very  solid,  under  the  iens  containing 
a  sort  of  groundnmss  apparently  of  orthoclase  and  hornblende,  and  in 
this,  disseminated  grains  and  crystals  of  some  feldspar  (508a).  It  is 
not  ft  porphyry,  nor  even  truly  porphyroid ;  nor  a  complete  porphyrel; 
but  it  approaches  the  last. 

About  twenty  feet  of  this  exposure  are  seen.  Then  the  formation 
is  concealed  60  feet;  then  an  outcrop  of  the  same,  10  feet;  then  con- 
cealed  50  feet. 

About  125  feet  from  the  last  locality,  toward  the  north,  the  forma- 
tion dips  79°  toward  S.  T  E.  having  beds  of  aliernating  porpbyrelloid 
aud  hornblende  schist  (509),  with  also  thin  beds  of  mnscovite  schist. 
The  last  contain  some  hornblende,  and  the  other  a  little  muscovite. 
Some  of  the  pinkish  rock  continues  in  diminished  amount.  The 
thickness  exposed  here  is  about  180  feel,  but  the  proportion  of  pinkish 
beds  is  in  places  increased,  aud  the  bedding  is  also  in  places  thinner. 
The  dip  diminishes  to  71°.  For  the  next  12  rods  north  the  rocks  are 
concealed. 

Twenty-three  rods  still  farther  north,  occurs  another  outcrop  (510) 
very  similar  to  the  liut,  dipping  in  about  the  same  direction  at  an 
angle  of  74°.  The  formation,  however,  though  dark  and  dark-gray, 
contains  less  of  distinguishable  hornblende,  and  much  more  quartz; 
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and  some  heary.beds,  though  so  dark  colored,  are  essentially  quartz- 
yle  (Sll).  But  others  approach  hornblende  schist,  aud  some  coataiu 
many  disseminated  grains  of  reddieh  feldspar.  The  breadth  of  this 
outcrop  is  200  feet.  Then  the  rocks  are  concealed  for  80  feet,  to  the 
bridge  over  the  Bad  river.  This  is  the  red  truss  bridge,  and  the  second 
bridge  south  of  the  station. 

Under  the  bridge,  SOD  feet  from  rock  510,  is  seen  a  vitreous  quartzyte 
(513),  dipping  N.  22°  W.,  amount  62°.  The  vitreous  variety  is  under 
the  north  end,  That  under  the  south  end  is  porphyritic  (513).  Here 
is  a  marked  unconformity;  but  the  exact  junction  of  the  northward- 
■dipping  with  the  southward -dippiug  rocks  is  concealed.  The  situation 
is  shown  in  the  following  cut : 


Fig.  18.     The  unconformity  in  the  Penokee  Gap,  Wisconsin,    Looking 
east.  • 

The  laai  rock  seen  going  north,  is  at  a,  and  it  is  so  massive  that  no 
bedding  can  be  detected;  yet,  in  immediate"contact,  south,  the  dip  is 
south. 

Professor  Irving  reports  limestone  under  the  south  end  of  the  bridge, 
^bnt  I  did  not  observe  it.     A  thin  bed  may  occur  there. 

Three  hundred  and  eighty-three  feet  from  the  soathern  limit  of  this 
quartzyte  is  an  outcrop  of  dark  siliceous  slates  (516),  thin  bedded,  and 
much  jointed,  dipping  N.  25°  W.,  amount  64°.  They  are  highly  silice- 
ous toward  the  bottom,  and  more  argillaceous  above  (516-516).  In 
places,  they  are  in  compact  beds  four  or  five  inches  thick;  in  places, 
-they  become  thin-laminated,  and  occasionally  crumbling.  They  are 
an  exact  representation  of  portions  of  the  Animike  slates.  The  bed- 
'ding  on  the  whole,  is  very  true,  hut  there  are  occasional  kinks  and 
chang''S  in  dip.  These  slates  are  seen  for  42  paces — 126  feet — ;  then 
comes  a  concealed  place,  for  75  paces — 'lib  feet. 
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The  next  outcrop  (5Id),  teu  roda  north  of  tfae  bridge  -neareftt  the- 
station  on  the  south,  is  decidedly  flinty  or  jaapery,  and  the  beds  con- 
tflin  a  large  percentage  of  iron.  Though  distinctly  stratified,  thisoat- 
crop'is  as  hard  and  slippery  on  the  polished  surface,  as  a  boss  of  steel. 
The  outcrop  is  seen  for  fifty  feet.  In  a  position  strati  graphic  ally  100 
feet  above  this,  on  the  hill-side,  is  an  exploratory  shaft.  It  is  carried 
down  on  the  dtp,  and  a  large  amount  of  rock  (520)  has  been  thrown 
out  which  is  heavy  with  magnetite.  But  obviously,  the  experiment 
was  made  without  knowledge.  We  have  therefore,  so  far,  150  feet  of 
magnetitic  schists.  The  same  formation,  with  diminished  amount 
of  magnetite,  is  traceable  200  feet  from  the  locality  by  the  river 
bank. 

At  a  point  five  rods  north  of  the  railroad  tank  at  the  station,  the 
iron  formation  is  sncceeded  b;  black  argillytes  (531),  also  a  perfect 
reproduction  of  the  Animike.  They  are  thin-bedded,  little  siliceous 
and  strictly  undisturbed.  They  are  traceable  34  paces — 102  feet — then 
comes  a  concealed  interval  of  168  paces— 604  feet— to  the  first  bridge 
north  of  the  station.  About  half  a  mile  beyond  this  is  the  next  out' 
crop. 

This  outcrop  is  ten  rods  north  of  the  third  bridge  north  of  the 
Penokee  station.  It  consists  of  black  carbonaceous  argillytes  (522)- 
similar  to  521,  but  a  little  more  siliceous,  and  containing  a  multitude 
of  (mail  dark  spots  or  specks  of  about  the  hardness  of  the  slate.  The- 
specks  weather  out,  leaving  little  cavities.  The  dip  is  here  64°,  toward' 
X.  23°  E.  The  length  of  the  exposure  is  156  paces,  equal  to  474  feet. 
This  is  along  the  railroad,  which  runs  X.  25°  W.  Hence  the  dis* 
tance  across  vertically  would  be  by  trigonometrical  calculation,  363 
feet. 

If  the  thickness  this  side  of  the  bridge  is  363  feet,  and  the  same 
slate  continues  under  the  half  mile  interval  north  of  the  bridge  at 
same  angle  of  dip — giving,  say,  1,760  feet,  then  the  whole  thickness 
of  the  slates  would  be 

Magnetitic  slates,  (519) 2Q(\ 

Black  argillytes  exposed 102' 

Black  argillytes  concealed,  to  first  bridge 504 

Black  argillytes  concealed  north  of  bridge 1,760 

Black  argillytes,  (622) 363 

2,729' 

Magnetitic  slates , ]00 

Total 3,029 
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The  100  feet  of  magnetitic  shiata  indicated  above  are  the  last  part 
of  tbe  oatcrop  522.  Here  naiuerons  test  pita  have  also  been  opened, 
but  also  without  snccess,  as  might  hare  beeD  expected. 

Beyond  thia  outcrop  I  examined  along  the  railroad  about  a  thousand 
feet,  and  fonnd  no  other  exposure.  The  needle,  of  courae,  becomes 
very  unreliable  in  this  cut — varying  to  the  extent  of  50°  one  way  and 
the  other. 

In  this  large  cut  north  of  the  station  there  ia  much  more  physical 
diBturbance  revealed  than  in  the  one  south  of  the  .station.  In  one 
place,  the  continuity  of  the  strata  is  completely  interrupted  for  a  space 
of  six  feet  on  the  east  aide;  and  on  the  west  side,  a  disturbance  such 
as  indicated  below  has  taken  place. 


Fig.  1ft.  Contortions  in  the  magnetttic  schists  at  Penokee  Qap,  north  of 
the  station. 


Bringing  the  various  obeerrations  into  correlation  and  aggregating, 
it  appears  that  we  find  in  Penokee  Gap  988  feet  of  strata  dipping 
sonth  and  3,480  feet  dipping  north.  These  figures,  of  course,  do  not 
indicate  total  thicknesses  of  formations.* 

*Tbe  refnltaoTprDfewor  trrlng'iwarkln  ihc  vlclnltrorpanokn  tiipmiT  be  toDud  Inlh*  f7Fu/iwV 
•t' Ifircnum.  vol.111,  pp. 9t.B,a4p«1all,T.  Atlu ihMt  nil).  PImU  xlil  !■  a tIsw  of  tht  Mcond  br:<l|te 
miKot  ibeFimlnn      P>rileDTir<l»crl|t|loni  of  Ihs  rocki  follow. 
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The  firmly  accepted  eoacluaion  of  the  Wisconsin  geologists  in  ref- 
ereace  to  the  equivalency  of  the  maxnetitic  and  carbonaceous  slates 
>of  the  Penokee  Oap  makes  them  a  continuation  of  the  hssmatitic 
schists  of  the  Qogebic  range.  That  is,  they  hold  the  formation  in 
both  regions  to  be  Huronian.  That  the  Oogebic  iron-bearing  strata 
are  not  Haronijin,  I  feel  prppared  to  affirm.  And  I  cannot  resist  se- 
rious doubts  of  their  equivalence  with  the  Penokee  strata,  which 
strongly  impress  me  as  holding  characters  strikingly  similar  to  those 
of  the  Harouian  slates  of  lake  Huron  and  the  Animike  slates  of  Qun- 
fliat  lake  and  Thunder  bay.  This  resemblance  impressed  me  from 
the  beginning;  but  I  feel  reluctant  to  controvert  the  judgment  of  the 
Wisconsin  geologists. 

But  while  I  hold  the  decision  in  abeyance,  I  take  the  liberty  to 
offer  a  few  points  for  consideration : 

(1).     We  discover  the  strong  lithological  resemblance  referred  to. 

(2).  The  lithological  characters  are  unlike  those  of  the  ore-bearing 
strata  of  the  Gogebic,  Marquette  and  Vermilion  regions. 

(3).     The  ore  also  is  magnetic  instead  of  hEematitic. 

(4J.  It  is  diffused  through  the  laminated  sheets  of  the  formation, 
as  at  Giinflint  lake,  and  not  segregated  in  lodes,  as  in  the  other  re- 
gions mentioned. 

(5).  A  higher  system  of  black  slates,  apparently  unconformable  on 
the  hi£matttic  schists,  appears  to  exist  in  the  Gogebic  and  Marquette 
regions,  as  it  certainly  does,  in  the  eastward  prolongation  of  the  Yer- 
milion  schists. 

<fi).  At-tfae  distance  of  15  to  18  miles  in  a  direct  line  S.  S.  E.  of  the 
Gogebic  range,  is  a  well  known  line  of  magnetic  attractions,  such  as 
ate  exerted  by  the  magnetitic  schists  of  Penokee  Gup. 

(7).  These  lines  of  attraction,  tbongh  as  far  as  I  know,  they  He 
too  far  south,  may  nevertheless,  when  more  accurately  located,  be 
found  in  the  strike  of  the  Penokee  schists,  especially  if  the  great  ez- 
{losure  a  mile  north  of  Penokee  station  affords  a  reliable  indication 
of  the  strike;  for  that  is  S.  67''  E.  But  this  is  probably  disturbed 
somewhat  by  the  great  fault. 

Should  the  Penokee  slates  be  identified  with  the  Animike  (true  Hu- 
ronian), then  the  Marquette  or  Kewatin  system,  will  be  found  under- 
lying, and  the  juxtaposition  of  the  Penokee  slates  with  the  (supposed) 
Laurentian  schists  on  the  south,  may  be  due  to  an  overslide  accom- 
panying the  formation  of  the  great  fault.  If  the  dislocation  resulted 
from. a  horizontal  movement,  instead  of  an  upthrow,  then  the  strata 
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OH  the  east  aide  must  have  slipped  southward  over  900  feet;  aud,  if 
the  movement  was  coafiaed  to  the  Penokee  elates,  the;  may  thus 
hare  concealed  a  thin  representation  of  the  Kewatin  which,  on  the 
identification  assumed,  is  at  present,  wanting  at  this  point. 

1;    i. — OBSEBVATIONS  BBTWBEK  TOWKB  AND   PSEUOO-HKSSER  LAKE. 

On  the  portage  from  Mud  lake  to  Bumtside  lake  a  fine-grained  graj'- 
wHcke  appears  on  the  hill  (523). 

This  formerly  very  bad  portHge,  referred  to  in,  my  report  for  1886, 
has  been  improved  by  laying  timbers  ienfithwise  along  the  path 
through  the  long  swamp.  But  the  execrable  portage  on  Mud  creek 
has  received  no  improvement  whatever. 

I  embraced  the  present  opportunity  to  complete  my  line  of  observa- 
tions on  the  northwest  shore  of  Burntside  lake.  (See  Rep.  1886  pp. 
37  aud  206.) 

N.  W.  i,  R  W.  i.  sec  30,  T.  68-13,  Burntside  lake.  Graywacke 
schist  continues,  but  here  much  intersected  by  veins  of  granite. 

Island,  N  E  i.  S.  E.  i,  sec.  30,  T.  63-13.  Mica  schist  and  gneiss 
interbedded.     The  schist  ilIso  is  much  veined  with  gneiss. 

N.  W.  i,  N.  E.  i,  sec.  30,  T.  68-13.  Main  land  north  side.  Qneiss 
and  mica  schist,  bat  mostly  gneiss.  The  schist  is  exceedingly  fine- 
grained. 

North  point  of  small  island,  S.  E.  i,  S.  W.  i,  sec.  20,  T.  63-13. 
Good  muscovite  schist. 

North  end  of  long  island,  N  W.  i,  S.  W.  i,  sec.  21,  T.  63-13. 
Nascent  mica  schist.  No  mica  distinctly  formed,  to  the  naked  eye; 
bat  under  the  lens  it  comes  out  unmistakably. 

The  general  tenor  of  the  rock  formation  from  here  all  around  the 
north  side  of  Burntside  lake  is  indicated  in  the  preceding  observations. 
Most  of  the  islands  in  the  lake  are  of  the  same  character.  The  outlet 
of  the  lake  only,  at  the  west  end,  and  its  immediate  vicinity  lies  to 
the  south  of  the  great  crystalline  masses. 

Proceeding  eastward  we  find  the  portage  from  Long  lake  to  Fall 
lake  presenting  near  its  eastern  end,  a  remarkably  bad  condition.  The 
last  twelve  rods  are  literally  under  water  except  at  low  stage. 

At  north  end  of  portage  from  Newton  to  Fall  lake  the  previaling 
character  of  the  rock  is  as  stated  below;  but  this  is  quite  diiferent 
from  that  before  seen  in  this  vicinity.  It  is  the  old  "talcose  slate." 
(979.) 
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At  Pit)eatoDe  rapiijs  at  the  eotrance  tu  Basswood  lake  {Report,  ISSO, 
p.  104)  the  quartz  mass  exposed  last  year  ia  the  middle  of  the  stre&m 
was  now  found  eojupletelf  submerged  and  the  water  covered  the  br-  ad 
beach  on  the  east  side  beluw  the  falls,  quite  up  to  the  high  bank.  The 
volume  of  water  appeared  to  be  twice  as  great  this  year  as  it  was  last 
year  in  the  same  month. 

Rock  624,     Chlorite  rock — "pipestone"  from  Pipestone  rapids. 

N.  E.  i,  S.  E.  i,  B«o.  6,  T.  6i-10.  At  end  of  portage  from  Arm  IV 
to  Arm  11,  Basswood  lake.  The  syenitic  gneiss  here  contains  many 
half  rounded  grains  of  nearly  white  feldspar;  but  the  rock  has  a  dark 
gray  feldspathic  groundmass  disposed  in  a  bedded  manner.  This  it- 
self apparently  consists  of  finer  particles  of  the  same  feldspar,  with  st 
decaying  chlorite-like  mineral.  There  is  no  hornblende  present  here:- 
The  rock  is  chlorite  gneiss. 

Proceeded  over  portage  from  Arm  11  to  Arm  III  and  by  north  side  of 
the  large  islands  in  Basswood  lake. 

S.  W.  i,  ,S.  W.  i,  sec  32,  T.  66-8,  as  of  Minnesota.  Xorth  side  of 
Sucker  lake.  The  rock  is  a  felsitic  argillyte  (525),  hard  and  ringiaj;, 
tending  to  split  into  thin  laminae.  Thin  scales  are  waxy-translucent. 
Many  joints  cross  the  vertical  bedding. 

The  temperature  of  the  air  at  7  a.  m.  (.Aug.  8)  was  50°  Fah.  The' 
lake  was  steaming,  with  a  temperature  of  57"  near  shore  and  68''  re- 
mote from  shore. 

The  slate  at  portage  out  of  Sucker  lake  is  a  dark  argillyte.  On. 
Melon  lake,  the  rock  is  also  translncent  on  thin  edges. 


$   5  — PSEUDO-HGeBER   LAKE. 

Pseudo-Messer  lake  lies  mostly  north  of  the  accepted  boundary; 
though  the  canoe  route  commonly  pursued  passes  through  moat  of  its 
longitudinal  extent,  and  by  the  terms  of  the  treaty  fixing  the  inter- 
national boundary,  nearly  half  of  the  lake  would  seem  to  fall  on  the 
American  side.  The  soulhwestera  end  of  the  lake  rests  on  the  bonnd* 
ary  as  recognized,  and  connects  with  Sucker  lake  on  the  west,  and 
with  a  series  of  three  small  lakes  on  the  east  which  lead  into  Knife 
lake  {Rep.  1886,  p.  143).  The  usual  portage  approach  from  Enife  lake 
starts  from  ths  north  shore  at  X.  E.  i,  N.  E.  i,  sec.  30.  X.  65-7,  (as 
of  Minn.)  and  proceeding  over  a  hill  reaches  a  Canadian  lake  abont  a 
mile  in  length.  A  portage  of  twenty-five  rods  leads  from  this  to 
pseud o-Messer,    The  shores  of  the  last  mentioned  are  mostly  Bur- 
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rounded  by  cliffs  of  slates  presenting  the  usual  appearance  of  the 
neigh borlioud  of  mica  and  hornblende  schists;  but  the  schists  do  not 
touch  the  shore  even  at  the  most  northern  point.  The  shore  line  is 
very  irre);nlar,  rendering  canoeing  difficult,  and  toward  the  southern 
extremity  are  narrows  located  close  to  the  east  main  shore. 

S.  E  i,  S.  E.  i,  sec.  19,  T.  65-7,  (as  of  Minn.)     On  the  portage 

north  from.  Knife  lake.     Slates  of  dark  color  several  times  outcrop. 

The  structure  is  nearly  vertical  and  strikes  N.  78°  £.     I  looked  care- 

fnllj  for  bedding  planes  unconformable  with  this  structure  and  found 

•   none. 

N.  W.  i.  S.  E.  i,  sec.  19,  T.  «5-7,  fas  of  Minn.).  Near  north  end 
of  portage.  Gabbro  occurs  in  alow  exposureof  4feet  (971)  and  about 
20  feet'above  the  Canadian  lake. 

N.  E.  i.  N.  E.  i,  sec.  24,  T  63-S,  (as  of  Minn.).  At  end  of  port- 
age from  Canadian  lake  to  Pseudo-Messer.  Here  are  signs  of  approach 
to  mica  schist  (975). 

Belieying  the  boundary  of  the  crystalline  schists  to  exist  in  the  near 
vicinity,  I  made  an  excurmon  to  the  northern  extremity  uf  the 
lake. 

S  W.  i,  sec.  IS,  T.  6fr-8,  (as  of  Minn.).  North  part  of  Pseudo- 
Messer  lake,  west  side.  The  rock  here  (976)  is  a  rough-weathering 
slate  having  the  appearance  and  approximately  the  constitution  of  the 
chloritic  rock  at  Kawasachoug  Falls  (Rep.  1886,  pp-  .56,  60)— by  some 
supposed  eruptive 

N.  W.  i,  sec.  IS,  T.  65-8,  (as  of  Minn.).  Extreme  north  bay  of 
Pseudo-Messer  lake.  The  rock  here  preserves  a  similar  aspect  to  the 
last.  On  islands  near,  it  contains  iron.  Here  is  a  cascade  falling  into 
the  lake. 

Rock  977.     A  sort  of  porphyrel. 

Rock  978.  Micaceous  green  rock,  passing  into  the  red  rock  of  Ke- 
kequabic  lake.    Found  on  portage,  not  itr  place. 

§  6.— KKi»a  LAKB  (See  Bi).  1886,  pp.  U2-i.) 

Revisited  eastern  end  of  portage  from  Potato  to  Knife  lake  Dark 
vertical  slates  (526)  are  here  seen,  varying  from  carbonaceous  argilly  te 
to  siliceous  and  red  jaspery  schists  excessively  convoluted  with  bands 
of  bfematitic  schist  sometimes  quite  rich. 
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Fig  20.     Co'irolulH'f,  jtinpenj  and  nrgUIHic  slates,  west  end  of  Knife 
lake. 

Similar  slaiea  continue  castwaril  to  Mokoiiian  island,  where  they 
stand  on  edge  and  strike  N.  li"  W.  They  split  into  very  thin  loaves 
— eveii  a  sixty-fourth  of  an  inch  thick. 

Arm  /F  (Knife  lake). 

X.  W.  {,-N.  \V.  i  sec.  27,  T.  65-7,  Knife  lake.  Arm  IV.  Very  si- 
liceouH  slale  {621),  not  splitting  readily.  This  is  not  felsitic.  In 
color  it  is  Idackisli-gray. 

N.  W.  i,  X.  W.  1,  sec.  26,  T.  65-7  Siliceous  slate  near  the  shore, 
compact  and  ringing,  weathering  white.  Farther  back,  less  hard, 
more  slaty,  composed  of  interst ratifications  of  slate-colored  bands  and 
greenish  bands.  Tlie  latter  are  in  places  much  bent  and  folded.  The 
lighter  bands  weather  poroditin  iu  aspect,  but  they  are  really  slaty 
within. 

Rock  52S.     Flinty  argillyte. 

Rock  5?9.     Siliceous  argillyte.  • 

Rock  530.     Greenish  bands  in  last. 

Rock  531.     From  n  bowlder 

N.  W.  i.  S.  W.  i  sec.  24,  T.  65-7,  .\rm  IV,  Knife  lake.     An   out- 
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burst  of  diabase  trending  east  and  west,  and  forming  a  broad  pro- 
montory on  the  south  side  of  the  Arm.  The  opposite  shore  appears  to 
be  slate. 

S.  W  i,  S.  E.  i,  sec.  24,  T.  65-7.    Siliceous  slate. 

S  W.  i,  S.  E.  i,  sec.  24,  T.  65-7.  Large  outcrop  similar  tojthat  of 
rocks  528-530.  The  lighter-weatherinji  beds,  however,  assume  a  con- 
Klomeritic  structure — lumps  of  hornblende  impacted  in  an  argillo- 
feldspathic  gronndmass  and  weathering  conglomeritic  and  ver;  rough 
(533).  But  this  is  not  the  character  of  the  Ogtshke  conglonrerate. 
(Compare  Rep.  1886,  p.  412.)  Rock  53?.  From  the  morel  compaet 
and  diabasic  part. 

S.  W.  i.  S.  W.  i,  sec.  19,  T.  65-6.    The  same  formation  continues, 

S.  W.  i,  S.  E.  i,  sec.  19,  T.  65-6.  Felsitic  siliceous  schist  (fi34>, 
hard  and  compact,  pale  greenish. 

S.  W.  cor.  sec.  20,  T.  65-6.     Felsitic  siliceous  schist. 

N.  W.  i,  S.  W.  i.  see.  20,  T.  65-6.  Mixture  of  diabasic  slate  and 
argillyte  (535). 

The  rapids  from  Epsilon  lake  on  the  south  can  be  seen  descending 
a  slope  apparently  75  feet. 

American  Oiessbach,  N  E  i.  S.  E.  i,  sec.  20,  T.^SS-S.  The  for- 
mation here  is  a  true  argillyte.  Grossed  the  portage  here  and  looked 
into  Epsilon  lake  (see  §  33,  Epsilon  lake).  Its  aurfHce  is  but  t«n>  feet 
below  the  crest  of  the  dividing  ridge  at  this  point. 

S  W.  i,  N.  W.  i,  sec  21,  T.  65-6.  The  rock  approaches  the  ehar- 
acter  of  the  Stuntz  island  conglomerate  in  Vermilion  lakp. 

This  south  bay  or  bifurcation  of  the  IV  Arm  of  Knife  lake  is  sor-  _ 
rounded   by  wavy  topped  and  barren  hills,  reaching  altitudes  of  100 
to  150  feet  and  over.     They  present  precipitous  faces  toward  thelake, 
often  assuming  a  rude  columnar  aspect. 

N.  W.  i,  N.  W.  i,  8.C.  22.  T.  65-6.  Stuntz  conglomerate.  It  con- 
tains no  foreign  pebbles,  but  only  pebbly  forms,  especially  on  weath- 
ered surfaces,  which  seem  to  be  little  difiFerent  from  the  general  mass, 
and  beneath  the  surface  are  merged  undistinguishably  in  it. 

N.  W.  cor.  see.  32,  T.  65-6.  Good  dark  argillyte  (536)  exaetb;  like 
that  at  east  end  of  Sucker  Inke. 

N".  E.  i,  N.  E.  i,  sec.  21,  T.  65-6.  Felsitic  argillyte  (537).  but  ap. 
proaching  Stuntz  conglomerate. 

ifflm^randuffl.  The  Towar  iron-  n[De  blasts  are  audili'e  Imre.  rv  cligiance  of  '<e>j 
milea  in  u  air  line,  but  netrly  aloD,-  the  strike  of  ihe  rockg,  A.F(er  nuny  obSL-ivd- 
tions  on  tbMeiouDda  during  two  aeooQS,  I  ad  oonvincid  ihat  ihe  crust  i>f  tlie 
eKFth   IS  tbe  medium  of  transmlsnon  oF  the  vibratio  is  which  at  this  disWQCt.-  pru- 
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duce  ttie  aensatlon  of  aoiind.  But  I  h  ivc  never  nDtlced  any  second  report  Iraoi- 
mitled  through  the  ftlr.  1  hare  remarfaed,  however,  Ihnl  the  aounda  are  trananiittud 
to  a  greater  rllataDce  in  Ihe  tHrtetivn  of  the  ttrike  than  In  h  ilirectinn  across  It  Thia 
fact  accords  with  obwrrailona  on  the  IronamlMion  of  SEiamic  diatarbaDces. 

X.  E.  i.  N.  E.  i,  sec  20,  T.  65-6.  Stuntz  conglomerate  (538)— the 
constituent  pebbles  giving  a  faint  porphyritic  appenraoca. 

B.  E.  i,  S.  E.  i,  sec.  17,  T.  65-6.  Rock  (934)  quite  argillitic  but 
the  sedimentation  lines  are  distinctly  conformable  with  the  schistic. 

N.  E   i,  N.  E   i.  sec.  17,  T.  65-6.     Finely  porphyritic  schist  (935). 

K.  E.  i,  S  E.  i,  sec.  17,  T.  65-6  A  low  entirely  massive  exposure 
of  a  rock  (936)  of  porphyrelloid  aspect,  containing  striated  feldspar. 

N.  E.  i,  8.  W.  i,  sec.  16,  T.  65-6.  Noryte,  same  as  •'Pulpit  rock" 
noryte.     Bocks  926-9. 

Rock  937.     Pulpit  Roek  noryte.  j 

A  fow  feet  north  of  this  appears  a  gray  felsitic  slate  (938),  having 
the  aspect  of  the  Vermilion  slates,  but  the  dip  of  Auimike.  Tbe  dip 
is  southward  63°  ta  a  direction  S.  20''  E. 

Searching  to  the  top  of  the  hill  for  vertical  achistosity  I  found  it, 
but  the  rocks  are  argtllytes — black  and  gray  interlaminated  (939  Ee- 
watin  series?). 

N.  E.  i,  S  W.  i,  sec,  16,  T.  65-6.  Gray  feldspathic  rock  (9W),  sim- 
ilar to  938,  but  it  contains  angular  fragments  of  black  siliceous  argil- 
lyte. 

N.  W.  i,  S.  W.  i,  sec.  16,  T.  6:5-6.     Near  the  point. 

Slate.  Banded  argillyte  i941),  with  dip  of  7r  toward  tbe  S.  35-  E.  . 
— the  sedimentary  »<tructure  corresponding  with  the  schistosity.     Sup- 
posed of  tbe  Kewatin  series. 
*     N.  E  i,  S.  W.  i,  sec.  16,  T.  65-6.     In  the  narrows,  south  side. 

Here  a  rock -mass  apparently  schistose  vertically,  but  in  tjuite  a  brec- 
ciated  state,  stands  between  two  masses  without  discoverable  schistos- 
ity. The  one  at  the  point  shows  structure-lines  running  but  little 
east  of  north,  with  vein-like  forms,  but  no  true  veins,  and  these 
faulted.  This  mass  is  only  less  brecciated  in  structure  than  the  mid- 
dle one;  and  I  find  some  pebble-Hke  portions  isolated  from  the  general 
mass.  On  the  whole  I  sball  set  the  rock  down  as  Stuntz  conglomerate. 
The  formation  weathers  exceedingly  rough.     Rock  942, 

S.  W.  1,  N.  E.  i,  sec.  16,  T.  65-6.  Flinty  argillyte,  dipping  about 
«outh  at  an  angle  of  35°,  There  is  nn  schistosity  separate  from  the 
sedimentation  (943).     Query,  is  this  Animike? 

S.  W.  i,  N.  B.  i,  sec.  16,  T.  65-8.  Stuntz  conglomerate  forms  tbe 
whole  point. 
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N.  E.  i,  N.  E.  J,  sec.  16,  T.  65-6.  A  mass  of  porphj-ritic  character, 
having  a  granular  feldspathic  base  and  feldspar  crystals.  It  is  similar 
to  Rock  936. 

N.  W.  i,  8.  W..i,  sec.  18,  T.  6o-fi.  In  the  southward  bay,  west 
side.  Same  sort  of  porphyritic  rock.  The  cliffs  rise  majestically 
around  the  shores  of  this  bay. 

N.  E.  i.  S.  E.  i,  sec.  Ifi,  T.  65-6.  A  perpendicular  bluff  fifty  feet 
high,  broken  in  sub-columnar  forms.  It  is  still  the  porphyrelloid  rock, 
closely  related  to  Stuntz  conglomerate. 

The  same  formation  uprises  at  the  extremity  of  the  bay,  and  walls- 
ill  nearly  all  the  southeast  side. 

S.  W.  i,  S.  W.  i,  sec,  15,  T.  6!t-6.     Inland,  south  of  head  of  bay- 

A  lofty  hill  which  at  shore,  is  quite  conglomeritic,  but  back  frOn» 
shore  is  scarcely  more  than  the  porphyrelloid  rock  so  abundant.  No' 
certain  schistic  or  bedding  structure  can  be  seen,  but  there  is  an  am- 
biguous structure  running  N.  20"  E.  From  such  observations  it  ap- 
pears that  the  Stuntz  conglomerate,  porphyrel,  porphyrellyte  an<i 
porodyte  sastain  close  relations  of  structure,  composition  and  genesis; 
and  actually  graduate  into  each  other.  The  schistic  condition  of  the 
pori'hyrellyle  and  the  fragmental  character  of  the  conglomerate,  ap- 
pear as  reminiscences  of  a  sedimentary  origin;  while  the  massive 
porodyte  and  generally  unbedd^d  porphyrel  leveal  the  nature  of  the. 
changes  to  which  all  have  been  exposed. 

Rock  944,     Groundmass  of  Stuntz  couglomerato. 

S.  W.  i,  N.  W.  i,  sec.  15,  T.  65-6.     Mouth  of  little  bay,  east  siJe. 

The  porphyrel  is  cut  by  a  dike  of  diabase  (945)  30  feet  wide,  dipping 
S5°  northward,  and  trending  N.  42°  E. 

Porphyrel  continues  to  the  eastern  end  of  this  northern  bifurcation 
of  Arm  IV,  Knife  lake  I  do  not  make  out  any  distinct  aystpm  of 
bedding  or  schistosity.  The  rock-masses  are  rough,  rugged,  loftyJaiKl 
structureless;  obBCurely,  however,  there  exists  u  series  of  vertiea),  but 
very  irregular  divisional  planes,  giving  rise  to  rough  and  rude  colum- 
nar and  pyramidal  forms;  but  every  feature  is  irregular. 

N.  E.  i,  N.  W.  i,  sec.  15,  T.  65-6.  A  great  boss  of  the  same  rock 
indenting  the  head  of  thi-<  Arm. 

N.  W.  i,  N.  W.  i,  sec.  15,  T.  65-6.  A  perpendicular  blnff  100  feet 
high,  which,  from  the  fragments  thrown  down,  appears  to  be  irregii' 
larly  bedded  ^ate,  some  of  which  is  bluish  and  some  blaekieh- 

N.  E.  i,  N.  E.  i,  sec.  16,  T.  66-6.  Porphyrel  appears  densely;  and 
neatly  porphyritic. 

The  high  range  of  bluffs  along  the  north  shore  (rf  the  north  bifur- 
26 
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ciition  of  Arm  TV,  As  far  as  the  narrowB,  la  all  formed  by  porphyrel, 
varying  little  in  external  aspect  or  internal  strnclure.  No  schiatosity 
is  disclosed.  Some  of  the  bluffs  present  a  wild  and  picturesque  ap- 
pearance. 

S.  E.  i,  N.  W.  i,  sec.  16,  T.  05-6.  A  high  vertical  bluff,  a  little 
■different  (916  bis).  It  is  finely  porpbyritic,  with  a  feldspathic  ^onad- 
.masB,  and  inclosiuK  slivers  of  dark  argillyte. 

S.  E.  i,  N.  W.  i,  sec.  16,  T.  65-6.  Slaty  argillyte  (946),  mostly 
■dark  color, with  schistosity  and  sedimentation  planes  dipping  73°  toward 
S.  70°  E. 

S.  E.  i,  N.  W.  i.  sec.  16,  T.  65-6.  An  enormous  vertical  mass  of 
slaty  material  dipping  57°  S.  S.  W.  The  sedimentary  banding  coin- 
cides. The  slate  is  mostly  dark,  rougbish  argillyte  interbedded  with 
granular,  grayish  argillyte.  Some  portions  have  the  hardness  and 
fracture-look  of  diabase;  but  they  are  not  truly  diabasic. 

Memorandum.  I  saw  here  a  strawberry  flower,  and  a  ripe  Alpine 
strawberry  an  the  same  .stem — Sept   16. 

S  E.  i.  N.  W.  i,  sec.  16,  T.  65-6.  A  mass  of  slate  dipping  55°  toward 
S.  25°  W.,  and  intersected  by  adiabasic  dike  15  inches  thick,  dipping 
30°  toward  N.  25"  E.,  and  therefore,  almost  exactly  at  right  angles 
with  the  slate. 

Rock  917.     Diabase  from  dike. 

Kock  948.     Slate  in  immediate  contact. 

Rock  91!l.     General  character  of  the  slate. 

Kock  930.     Coarse  material  interbedded. 

Rock  951.     Fine  dark  disbase-Iooking  rock. 

Rock  952.  Couglomeritic  or  brecciuted  portion  of  formation  with 
many  grains  of  glassy  quartz. 

The  highest  rock  is  951. 

Similar  rocks  furm  the  entire  promontory  which  faces  the  little  bay 
.on  the  north  shore     On  the  north  side  of  the  bay  the  dip  is  about  80-'  ' 
south.     For  the  next  third  of  a  mile,  the  shore  is  lined  by  large  hills 
iiaving  the  same  aspect  as  these. 

k^N.  E.  i,  S.  E   i.  sec.  17,  T.  65-6.     Chloritic  largillyte  (953),   very 
irregular  in  structure  and  rough  in  weathering. 

S.  E.  i,  a  E.  i,  sec.  17,  T.  65-6.  Black  siliceous  argillyte  (539). 
The  banding  is  conformable  with  the  schistosity. 

Glacial  stris  S.  19°  W. 

There  is  no  sign  of  a  human  being  along  these  shores.  The  forest 
is  primeval;  the  ancient  moss  clothes  the  ground. 

Isleeping  all  night  within  sound  of  the  roaring  falls  from  Epsilon 
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lake,  I  determined  to  visit  tbem  and  obtain  a  photograph  if  practie- 
able.  I  find  the  falla  the  finest  that  I  have  yet  seen  in  northeastern 
Minnesota.  There  is  a  descent  of  at  least  75  feet,  down  one  continu- 
-ou»  but  broken  slope,  at  an  average  angle  of  about  15°.  I  took  three 
negatives  under  considerable  difficulties,  all  of  one  scene  about  two- 
thirds  the  way  down.  A  view  of  twice  the  length  of  cascade  is 
glimpsect  higher  up,  but  a  clump  of  ceders  forms  too  serious  an  ob- 
struction to  chop  away.  The  falls  are  visible  from  the  lake,  and  pre* 
sent  so  much  the  aspect  of  the  falls  of  the  Giesshach  from  the  lake  of 
Erienz  in  Switzerland,  that  I  propose  to  n^e  tbese  the  American 
Giessbach.  This  bifurcation  of  the  JV  Arm  is  also  of  nearly  the  di- 
mensions of  the  lake  of  Brienz,  and  is  surrounded  by  a  similar  ram- 
part of  ancient  rocks. 

S.  W.  i,  N.  E.  i,  sec.  20,  T.  65-6.  Island  near  north  side  in  front 
of  the  Qiessbach.  The  slate  hills  on  the  north,  with  their  steep 
fronts  present  from  here  a  very  impressive  view,  and  I  took  a  photo- 
graph. 

S.  £.  i,  S.  E.  i,  sec.  17,  T.  65-6.  Stuutz  conglomerate.  The  course 
now  passes  along  the  north  shore  of  the  IV  Arm. 

S.  E.  k,  S.  E.  i,  sec.  18,  T.  65-6.  A  high  and  massive  bluff  of  the 
nondescript  sort  of  rock  (540),  which  has  heretofore  been  denomin- 
ated Qraywacke. 

S.  W.  i,  S.  £.  i,  sec.  18,  T.  65-6.  An  enormous  talus  fallen  from 
a  high  bluff.  Fine,  binish,  dark  rock  (511),  without  conspicuous 
quartz,  and  looking  somewhat  like  very  fine  diabase;  hut  I  think  it  a 
phase  of  the  graywacke  last  seen. 

N.  W.  i,  S.  W.  i,  sec.  24,  T.  65-7.  Graywackenitic  rock  (542),  but 
a  little  more  slaty  in  aspect  than  the  rock  541. 

Arm  ///(Knife  Lake). 

3  E.  i,  N.  E.  i,  sec.  23,  T.  65-7.  Portage  from  Arm  IV  to  Arm 
III,  Enife  lake.  The  two  arms  are  separated  here  by  about  forty 
paces,  and  we  portaged  over,  with  a  view  to  working  eastward  toward 
Saganaga  lake.  Ko  rock  is  in  place  on  the  portage,  but  I  saw  large 
bowlders  of  Stuntz  conglomerate  (543)  and  of  graywacke.  The  con- 
glomerate is  obscurely  porphyritic. 

S.  E,  i,  N.  W.  i,  sec.  23,  T.  6.5-7.  Mouth  of  Arm  III,  Knife  lake. 
Island  Bock  with  a  sub-slaty  structure,  breaking  into  cuboidal  frag- 
ments, hard,  with  a  slightly  graywackenitic  aspect,  but  on  close  in- 
spection, proving  to  be  a  compact,  siliceous  slate.  The  sedimentary 
fitructnre  coincides  with  the  slatiness. 
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Body  of  Knife  lake. 


S.  W.  i,  S.  W.  i,  see.  14,  T.  66-7.  FliDty  argillyte;  but  while  the 
beds  seem  tixed  and  rifftd  in  direction,  there  are  concoluted  bandings. 
indicating  an  original  sedimentatioQ-structure  unconformable  with  the 
schUlosity.  The  filmB  limiting  the  bands  are  nearly  black,  while  the 
bands  are  grayish-black  and  weather  dark  gray,  with  the  aspect  of  a 
compact  quartzyte.  Id  thin  section,  under  the  microscope  we  find  a 
reryfine  granular  quartz  base  with  many  minute  disseminated  grains 
of  a  black  opaque  subAauce  appearing  anthracitic.  In  all  these 
features  it  approximates  the  fiinty  schists  of  Gunflint  lake,  to  be  des^ 
cribed  hereafter.  This  very  dark  siliceous  schist  is  represented  by 
rock  544. 

S.  W.  i,  S.  W.  i,  sec.  14,  T.  65-7.  This  is  only  an  eighth  of  a  mile 
north  of  the  last,  but  the  rock  (545)  presents  much  the  appearance  of 
the  Stuntz  conglomerate. 

S.  W.  i,  N-.  W.  i,  sec.  14,  T.  65-7.  Island  opposite  mouth  of  Arm 
II,  Knife  lake.  Sericitic  felsitic  schist  (546)  lising  75  feet  above  the 
lake. 

N.  W.  i,  N.  E.  i,  sec.  14.  T.  6.5-7.  Mouth  of  Arm  II,  north  side. 
Porphyritic  Stuutz  conglomerate;  rock  547. 

Arm  I  (Knife  lake). 

S.  W.  t,  S.  W.  i,  sec  12,  T.  65-7.  Bear  Narrows,  entrance  to  Arm 
I,  Knife  lake.    Siliceous  argillyte. 

S.  W.  i,  S.  W.  i,  sec.  12,  T.  65-7.  Siliceous  ai^illyte  (648),  mas- 
sive, dark.     Strike  N.  72"  W. 

The  strait  into  Arm  I  of  Knife  lake  is  two  rods  wide,  swelling  in 
the  middle,  and  a  perceptible  current  flows  out. 

N.  W.  i,  S.  E  i,  sec.  li*,  T  65-7.  On  my  first  visit  to  this  locality 
the  rock  was  set  down  as  "poroditic"  and  obscurely  porphyritic. 

Rock  549.     Poroditic  porphyrellitic  rock. 

On  my  second  visit  to  the  locality,  I  made  the  following  observa- 
tions: This  rock,  which  is  the  pame  as  I  have  seen  in  many  places, 
especially  around  Knife  lake,  is  closely  related  to  porphyrel.  (For 
use  of  term  see  Report  for  1886,  p.  159).  It  not  only  consists  mainly 
of  the  groundmass  of  porphyrel,  as  I  have  seen  it  in  Arm  IV  of  Knife 
lake,  but  there  are  clear  evidences  of  the  incipient  emergence  of  felds- 
par crystals  from  the  mass.  Thin  scales  possess  a  waxy  translucency, 
and  the  whole  base  looks  felsitic,  but  it  is  not  hard  enough  for  this. 
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thougli  what  I  have  called  felsitic  schist,  from  Sucker  lake  eastward, 
is  sometimes  closely  similar.  I  am  unable  to  form  in  the  field,  a  final 
■opinion  respecting  its  nature.  It  requires  investigation.  From  mac- 
roscopic stud;  I  should  say  it  is  composed  of  argillaceous  matter,  felds- 
par and  silica  in  Taryiugprop'ortions.  with  indications  of  a  magnesian 
mineral.  Perhaps  it  is  parophitic.  It  seems  to  form  essentially  the 
groundmaas  of  what  I  have  called  porphyrel,  and  for  the  sake  of 
understanding  myself,  I  will  hereafter  call  this  porphi/rellyte. 

This  rock  I  think  generally  nearly  destitute  of  free  quartz,  but 
-sometimes  I  am  sure  quartz  grains  are  present.  When  they  give  a 
markedhardness  to  therock.or  when  a  fine  siliceous  constituent  causes 
the  rock  to  abrade  steel,  it  may  be  qualified  as  siliceous  porphyreltyte. 
If  argillaceous  matter  is  also  present,  resulting  in  a  moderate  hard- 
ness, though  free  quartz  be  present,  the  rock  may  be  characterized  as 
a  graywackenitk  porphyrtUyte. 

Rock  954.     Porphyrellyte  from  N.  W.  i,  S.  E.  i,  sec.  13,  65-7. 

Rock  955.  Slaty  porphyrellyte.  (Slatiness  aot  much  seen  in  this 
specimen.) 

S.  W,  i.  N.  W.  i,  sec.  7,  T.  65-6.  A  stupendous  vertical  cliff  (956) 
at  the  lake  front  of  a  hill  composed  of  what  I  have  designated  silice- 
.oiM  porphyrellyte. 

N.  W.  i,  N.  W.  i,  sec.  7,  T.  65-6.  This  point  is  composed  of  rock 
▼ery  similar  to  rock  954;  but  with  somewhat  the  aspect  also  of  the 
porodyte  of  Vermilion  lake. 

Rock  550.     Poroditic  porphyrellyte  (provisionally). 

N.  W.  i.  N.  W.  i,  sec.  7,  T.  65-6.  Agood  typical  outcrop  of  the 
so-called  porphyrellyte.     Rock  957. 

At  this  place  I  find  fragments  lefc  by  some  other  person,  of  a  con- 
glomerate possessiug  iuterest.  The  groundmass  is  a  siliceous  porphy- 
rel, but  the  rock  holds  also  rounded  pebbles  of  a  very  dark  color,  ap- 
parently amorphous  born  blende,  and  also  pebbles  of  dark  fine  diabase 
Tet  the  rock  is  not  Stnntz  conglomerate  as  seen  in  this  region.  It  is, 
however,  similar  to  Stuntz  conglomerate  seen  on  islands  in  Vermilion 
lake. 

Rock  958,     Conglomeritic  porphyrel. 

N.  E.  i,  N.  W.  i,  sec.  7,  T.  65-6.  On  the  uortheastern  shore  of  a 
small  bay  setting  from  Knife  lake.  First  Arm.  The  land  rises  steeply 
to  the  bight  of  seventy>five  and  one  hundred  feet,  and  presents  near 
the  summit,  as  seen  from  the  water  two  or  three  abrupt  precipices.  At 
the  base  of  the  hill,  'b*  formation  is  porphyrellyte  (Rock  959).  After 
.an  ascent  of  about  40  feet,  gabbro  is  seen,  quite  characteristic,  in 
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places  carrying  magnetic  iron  ore.  It  has  a  vertical  thickness  of  at 
least  20  feet.  At  the  summit  I  was  able  to  trace  an  abrupt  break 
between  the  gabbro  and  the  porpbyrellyte.  The  line  of  junction  traced 
on  the  surface,  is  shown  on  the  following  diagram-. 


Pig.  21.    Junction  between  gabbro  and  porphyreUyte,  Knife  lake. 


The  gabbro  along  the  line  of  juaction  is  magnetic;  the  porphyrel- 
lyte,  flinty.       • 

The  relations  here  existing  seem  to  indicate  that  the  gabbro  is  aii< 
overflow  over  an  old,  already  denuded  surface. 

Rock  959.     Porphyreljyte  from  base  of  hill. 

Rock  960.     Gabbro  with  magnetite. 

Rock  961.     Flinty  porpbyrellyte,  in  contact  with  gabbro. 

Rock  962.     Magnetitic  gabbro  in  contact  with  porpbyrellyte. 

Rock  963.     Qabbro  of  prevailing  character. 

About  twelve  feet  north  of  this  line  of  junction,  I  find  anolher. 
The  porpbyrellyte  is  the  same  mass  as  the  other.  The  line  trends- 
differently;  but  this  depends  undoubtedly  on  the  configuration  of  the 
porpbyrellyte  surface. 


Fig.  22.     Another  junction  between  gabbro  and  porpbyrellyte,  Knifelake. 
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I  find  other  lines  of  junction  in  exploring  the  aommit  of  the  hill 
northward.  All  the  junctione  are  irregular  whether  traced  vertically 
or  horizontally.  No  appearance  of  a  dike-form  la  aeen.  It  is  aa  if 
there  had  been  a  roagh  and  irregularly  rounded  surface  over  which 
the  gabbro  (had  flowed.  My  conception  of  the  relative  poaitions  of  - 
the  gabbro  and  slate  is  repreaented  by  the  following  diagram : 
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Fig.  23.  Relation  of  the  gabbro  and  strata  at  N.  W.  i,  sec  7,  T.  65-6 
W.,  Knife  lake.     Section  eaat  and  west. 

Continued  my  observations  in  the  contiguous  hill  still  farther  north< 
ward,  and  found  the  two  formations  alternating  with  a  kind  of  irreg- 
ularity entirely  suggestive  of  the  explanation  embodied  in  the  above 
diagram. 

Extended  the  examination  to  the  northern  and  highest  hill.  This 
niaas  is  all  porphyrellyte,  in  moat  parts  somewhat  alaty.  It  presents 
on  the  westward  facing  cliff,  a  rude  columnar  appearance. 

It  is  not  apparent  why  the  gabbro  should  remain  just  here,  and  not 
be  known  on  other  parta  of  Enife  lake  so  far  examined— for  I  have 
seen  nearly  all  the  Minnesota  shores  of  the  lake.  Of  course,  this  ap- 
parent absence  may  result  from  insufficient  investigation.  It  is  also, 
an  interesting  question,  why  here,  the  highest  summit  is  not  covered, 
while  the  two  lower  ones  are  partially  covered.  Has  the  gabbro  been 
denuded?  or  was  this  latitude  above  the  level  of  the  flow? 

N.  E.  i,  S.  W.  i,  sec  6,  T.  85-6.  Porphyrellyte  like  550  and  957  S, 
somewhat  poroditic  in  aspect.     Rock  551. 
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Portage  eastward  out  of  Knife  lake.  N.  E.  i,  S.  W.  i,  aec.  32.  T. 
ee-G.     Porphyrellyte— 552. 

S.  E.  cor.  sec.  31,  as  of  Minn.,  Canada.  Siltceoua  slate,  standing 
vertically,  with  sedimevtary  structure  corretpwding. 

Conrsed  along  the  entire  Canadian  shore  of  ibis  (First)  arm  of 
Knife  lake. 

S.  E.  part  of  aec.  1,  T.  65-7,  as  of  Minnesota.  Porphyrellyte. 
Found  along  this  Canadian  shore  nothing  but  siliceous  slate  and  por- 
phyrellyte in  conditions  more  or  less  slaty. 

At  Bear  narrows,  the  western  entrance  to  Arm  I,  a  line  of  rounded 
detached  rock>masses  extends  across  the  strait.  Qeologically  speaking 
it  is  not  long  since  there  existed  here  a  continuous  rock  barrier,  with 
only  a  cut  for  the  drainage.  Arm  I  was  then  s  separate  lake,  and 
may  hare  stood  at  a  hi.i;her  level.  There  were  rapids  then,  connect- 
ing with  the  main  lake. 

Body  of  Knife  lake. 

From  Bear  narrows  pursned  the  windings  of  the  north  or  Canadian 
shore  of  the  main  lakei  and  laid  them  on  a  township  plat.  I  thought 
perhaps  this  shore  would  extend  to  the  crystalline  schists;  hut  it  does 
not. 

At  the  moat  northern  point  of  Kuife  lake,  Canada,  the  formation  is 
£ray,  semi -argillaceous  slate  (964),  distinctly  but  irregularly  bedded 

Slates  varying  from  gray  to  dark,  extend  along  the  whole  Canadian 
ehore  of  the  body  of  Enife  lake.  They  rise  in  roanded  hills  from  100 
to  300  feet  in  bight,  presenting  some  deep  intervening  gorges  and 
percipitous  escarpments  facing  the  lake.  They  are  partly  covered  by 
small  spruce  and  Norway  pines,  which  have  generally  escaped  the 
destructive  burnings  of  the  Minnesota  side.  The  shore  line  is  deeply 
And  irregulary  indented  by  bays,  and  cut  by  lofty  and  massive  head- 
lands and  promontories  stretcbiug  from  a  third  to  half  a  mile  into 
the  body  of  the  lake. 

S.  E.  i,  S.  E.  i,  sec.  31,  T.  65-7.  Knife  lake  promontory,  west  end. 
This  is  a  bold  and  conspicuous  head-laud,  as  seen  from  the  western 
part  of  the  take  in  sections  21,  28  and  29.  It  is  narrowly  connected 
with  main-land  at  the  eastern  extremity  where  we  made  a  portage 
from  the  Fourth  to  the  Third  Arm.  Its  main  mass  is  150  to  200  feet 
high  and  has  been  denuded  by  fire. 

I  first  examined  the  second  point  from  the  north  on  the  weathered 
face  of  the  promontory.     To  my  surpi  ise,  the  rock  found  here  is  gab- 
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bro  (963).     It  rises  up  from  beneath  tbe  water'lerel,  and  continues 
nninterraptedly  to  the  summit. 

North  of  this  rises  a  higher  hill,  with  an  escarpment  also  facing 
west.  Between  the  two  is  a  depression.  I  walked  across  to  the  high 
hill.  At  the  commencement  of  the  slope  I  found  a  greenish  gabbro- 
date  (966)  with  grains  of  qnartz-Iike  hardness  (olivine?) 

To  this  succeeds  a  highly  olivinitic  (?)granularrock  967,  consisting 
of  rounded  glassy  olivine  (?)  grains  imbedded  in  a  gray-feldspathic  . 
fflatriz,  breaking  irregularly,  and  presenting  on  the  fresh  surface, 
mnny  refiecting  surfaces,  and  only  partially  a  gabbrolitic  aspect. 

Quite  at  the  summit  of  this  northern  hill,  the  rock  is  a  coarse- 
grained greenstone  (968).  In  tracing  it  eastward,  however,  alongthe 
promontory,  it  soon  passes  to  gabbro  again. 

I  Snd  the  surface  presenting  a  succession  of  imbricating  beds,  about 
twenty  inches  thick,  dipping  northward  at  a  low  angle  as  shown 
below : 


Fig.  24    Imbricating  beds  of  gabbro,  summit  of  Knife  lake  promontory. 
Dipping  norlkaard. 

This  feature  suggests  a  succession  of  overflows  from  the  ?outb. 
The  phenomenon  is  identical  with  that  ^een  on  the  summit  of  a  high 
be»<l-land  in  lake  Oabimichigama.     See  Halt  840,  p.  171,  Rep.  1686. 

Within  half  a  mile,  I  find  gabbro  with  considerable  magnetite. 
Tbe  rock  also  changes  to  a  variety  with  a  large  pioportion  of  white 
feldspar. 

Kock  969.     Magaetitic  gabbro.  Knife  lake  promontory. 

Rock  970.  Gabbro  with  white  feldspar.  Knife  lake  promontory. 
Here  is  a  bluff  of  gabbro  facing  east,  and  a  lower  level  of  the  pro- 
montory. I  presume  thia  is  the  plane  where  the  gabbro  ends  eastward; 
but  I  did  not  go  down  to  the  brush-covered  level  below. 

Gabbro  continues  from  the  summit  of  the  highest  bluff  down  to  the 
water's  slope  and  below. 

Bock  971.     Gabbro  from  base  of  north  bluff. 

Rock  97S.     Purplish  gabbro  with  much  glassy  olivine. 

Took  photograph  of  this  promontory  from  a  spot  on  the  Canadian 
shore. 
27 
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At  the  portage  out  of  Knife  lake,  northward  is  a  eiliceous  schist 
of  dark  color,  almost  pure  flint.  Rock  973.  See  further  under  Psendo- 
ineeser. 

§   7. — OrTESTRACK    AND  OA.K   LAKES. 

Ottertrack  lake  lies  wholly  in  T.  66,  R.  6,  W.  It  stretches  from 
the  southwest  quarter  of  sec.  32  to  the  western  boundary  of  sec.  24, 
with  an  average  width  of  a  quarter  of  a  mile.  The  timber  has  been 
completely  burned  on  the  Minnesota  side,  but  remains  flourishing  on 
the  Canadian  side.  Both  shores  are  walled  in  by  massive  hiUa  of  ar- 
gillitic  and  graywackenitic  slates  intersected  by  numerous  dikes  of 
diabase.  These  bills  attain  elevations  up  to  200  feet  and  on  the  north 
shore  present  in  places  lofty  vertical  precipices,  especially  at  the  east- 
ern extremity.  Oak  lake,  so  named  from  a  few  small  oak  trees  at  the 
eastern  extremity,  is  about  half  a  mile  in  length  and  lies  wholly  in 
sec.  24,  T.  66-6.  The  soil-covered  and  arable  areas  near  the  sljores  of 
these  lakes  are  very  limited  in  extent,  and  in  the  absence  of  timber  the 
region  presents  few  inducements  to  settlement. 

N.  E.  i,  sec.  80,  T.  66-6,  (as  of  Minn.),  North  shore  Ottertrack 
lake.  Gray  wacke — a  grand  clifiF  6fty  feet  perpendicular,  with  a  talus, 
slope  of  thirty  feet. 

Rock  553.     Fine  textured  eraywacke. 

N.  E.  i,  N.  E.  i,  sec.  32.  T.  66-^,  (as  of  .Minn.).  A  msss  of  dia- 
base (554). 

Same  sixtrenth  as  the  last.  Graywacke  again  (555),  but  with  ik 
slightly  slaty  aspect. 

S.  W.  i,  S.  W.  i,  sec.  28,  {aa  of  Minnesota).    Canadian  shore. 

Rock  with  the  aspect  of  graywacke,  but  when  broken,  feldspar  crys- 
tals and  grains  are  seen  emerging  from  a  feldspatfaic,  chloritic  ground- 
mass,  and  glassy  crystals  of  quartz  are  scattered  here  and  there. 

Rock  556.     Chlorite  gneiss,  Ottertrack  lake. 

N.  W.  i,  sec.  33.  T.  68-6,  Minnesota.  Graywacke  with  clear 
small  grains  of  glassy  quartz  disseminated. 

Rock  557.     Graywacke,  Ottertrack  lake. 

S.  E.  i.  sec.  28,  T.  66-6,  Minnesota.  Tough,  slaty  argillyte  (558), 
in  places  graywackenitic. 

Near  centre  sec.  27,  T.  66-7.  Lofty  cliff  of  dark,  fine  graywacke— 
rock  669. 

N.  E.  i,  sec.  27,  T,  66-6.  A  presq'ile  formed  by  a  hill  about  lOD' 
feet  high.    The  rock  is  still  graywacke. 

S.  W.  i,  sec.  23,  as  of  Minnesota.     Graywacke  (560),   with   heavy 
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beds  dipping  K.  aboat  40°;  but  these  do  not  appear  sedimentary,  and 
I  do  not  find  indications  of  sedimentary  structure  orer  any  part  of  the 
cliff. 

Much  of  the  rock  in  this  ricinity  is  massiTe  slaty,  and  the  hills  rise 
135  to  150  feet  above  the  lake. 

3.  E.  i  sec.  28,  T.  66-6.  Siliceous  arsiliyte  (561).  These  exposures 
are  so  lichen -covered  that  bedding  features  are  concealed.  Opposite 
this  point  is  an  imposing  precipice  150  feet  high. 

N.  W.  i,  sec.  2i,  T.  66-6,  as  of  Minnesota.  Siliceous  argillyte  like 
last,  but  sedimentary  bedding  is  distinct  (562),  standing  vertical  and 
much  warped. 

On  portage  from  Ottertrack  to  Oak  lake.  A  ridge  formed  of  rock 
with  weathered  surfaces  strewn  with  white  grains  which  prove  to  be 
crystals  and  fragments  of  feldspar,  and  some  grains  of  flinty  quartz. 
The  groundmasB  is  graywackenitic,  with  traces  of  slaty  structure. 

Rock  563.     Porphyroid  graywacke. 

The  portage  is  a  third  of  a  mile  long  and  rough,  ending  in  a  swamp. 

N.  E.  i,  sec.  24,  T.  66-6.     Oak  lake.     Qraywacke,  fine  and  gray. 

N.  E.  i,  sec.  24,  T.  66-6.    East  end  of  Oak  lake. 

Compact  mass  of  grains  of  feldspar  and  glassy  qnartz  in  an  imper- 
fect groundmass  of  feldspathic  character.  In  places  a  vertical  bed- 
ding is  risible. 

Rock  564.     Compact  granulyte. 

The  route  from  Ottertrack  to  Saganaga  lakes  illustrates  well  a  pas- 
sage from  argillyte  and  graywacke  to  gniess  and  syenite.  We  pass  no 
transition  from  distinctly  bedded  to  distinctly  massive  rocks.  The 
bedding  becomes  obscure  in  the  graywacke  and  the  rock  soon  reveals 
itself  as  a  groundmass  in  which  emerge  into  view  first  obscurely  and 
then  distinctly,  crystals  and  crystal  fragments  of  feldspar.  The  rock 
is  porphyritic,  but  the  bedded  structure  is  so  evident  that  I  distinguish 
it  as  porphyrel.  Almost  simultaneously  individuals  of  quartz  risL'  into 
▼iew  and  we  have  a  quartzitic  porphyrel,  or,  with  little  groundmass,  a 
fcraoulyte.  A  little  further  on  in  this  series  of  changes  a  chloritic 
coustituent  becomes  apparent;  and  still  farther  this  is  seen  to  be  but 
an  altered  hornblende,  and  the  quartzitic  porphyrel  has  become  a  reaE 
gyeuitic  gneiss.  The  bedding  of  the  gneiss  is  demonstrably  the  pro' 
loDgation  of  the  porphyrel,  the  graywacke  and  the  argillyte. 

$  8.     LAKE  SAGANAGA. 

Lake  Saganaga  is  in  many  ways  interesting.  It  carries  the  boun- 
dary  of  the  state  farther  north  than  at  any  other  point  east  of  the 
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thirteenth  range  west— the  boundary  passing  through  the  eouthern 
part  of  T.  67-4.  The  lake  itself  reaches  into  T.  «8-4— if  we  extend 
into  Canadian  territory  the  United  State*  ayatem  of  geographical  dea- 
criptious.  With  this  understanding  we  may  say  the  body  of  the  lake 
stretches  from  the  middle  of  T.  66  into  the  southern  tier  of  sections 
of  T.  68.  Bat  there  are  three  southward  stretching  Arms  of  which 
the  small  westerly  Arm  reaches  sec.  24,  T.  66-6,  the  long  middle  Arm 
reaches  Red  Kock  lake  in  sec  26,  T.  66-&,  and  the  easterly  Arm  reaches 
sec.  31,  T.  66-4.  In  dimension  from  east  to  west  this  lake  extends 
from  sec.  24,  T.  66-6  into  sec.  23,  T.  67-4,  as  nearly  as  I  could  estim- 
ate. This  makes  the  extreme  length  of  the  lake  from  north  to  south 
of  about  twelve  miles,  Aid  an  extreme  breadth  from  east  to  west  of 
.about  eleven  miles. 

It  must  be  explained,  however,  that  locations  extending  into  Can- 
adian territory  can  only  be  regarded  as  rough  estimates.  As  the  Can- 
.adian  territory  has  not  been  surveyed  and  platted,  as  far  I  am  in- 
formed, the  distances  and  configurations  of  the  Canadian  shores  were 
laid  down  from  the  canoe  by  estimation  while  coasting  along  .  A 
:good  pocket  compass  was  always  in  hand,  and  bearings  were  taken  of 
rsalient  points  from  each  other.  Sach  methods  are  of  course,  audesir- 
able;  but  it  seemed  important  to  obtain  as  good  a  map  as  possible  of 
certain  parts  of  the  lake. 

Another  interesting  feature  of  this  lake  is  its  labyrinth  of  graniUc 
islands  and  the  intricacies  of  its  deep  winding  bays  and  channels.  A 
rough  measurement  of  the  shore-lines  bordering  Minnesota  gives  48 
fliile^.  A  similar  measurement  of  Canadian  shores  traversed  and 
tplatted  gives  33  miles.  Through  T.  67-5  and  66-5,  the  Canadian  shore 
not  meandered,  would  amount  to  perhaps  15  miles.  This  would  give  a 
itotal  shore  line  of  nearly  100  miles,  without  reaching  the  island  shores. 

The  country  bordering  the  shores  presents  a  succession  of  rounded 
jiills  rising  to  hights  of  100  to  200  and  300  feet.  The  timber  on  the 
Minnesota  side  is  mostly  burned  What  remains  consists  of  spruce 
and  Jack  pines,  with  patches  of  poplar  and  white  birch.  Tamarack 
is  also  found  in  the  swamps.  The  features  of  the  country  are  carved 
out  on  a  broad,  bold  scale  The  landscape  is  striking  and  abundant 
in  scenic  interest;  but  it  is  dreary  and  inhospitable. 

The  lake  rests  mainly  in  the  indentatatious  and  undulations  of  a 
syenitic  surface.  The  Minnesota  shores  are  all  syenitic,  except  the 
most  southern  prolongations  of  the  great  central  and  eastern  Arms, 
which  attain  the  region  of  schists  bordering  the  great  syenitic  m.ass. 
■On  the  southwest  is  found  a  noteworthy  conglomerate;  and  on  ■  Caaa- 
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dian  island  near  the  eastern  shore,  a  similar  Gonglomerate.  My  ex* 
ploration  shows  that  most  of  tbs  north  shore  borders  on  an  area  of 
earthj  schists  apparently  of  the  same  age  and  nature  as  those  near 
Vermilion  lake.  The  indications  point  to  a  continuation  of  these 
schists  along  the  northwest  shore,  through  Towns  67-5  and  66-5. 
Professor  Irving  reports  schists  also  on  the  eastern  side;  but  though  I 
saw  most  of  the  eastern  side  I  did  not  observe  them. 

The  course  of  the  observations  through  lake  Saganaga  begins  at  thp, 
southwestern  extremity  on  the  boundary,  and  proceeds  eastward  along^ 
the  windings  of  the  three  southward  bays  to  the  portages  or  rapids, 
into  the  adjacent  lakes — Red  Rock  and  Sea  Oull,  incloding  Sea  Gull, 
river  Cso-eatled)  and  continues  to  the  rapids  out  of  Granite  lake.. 
From  here,  the  whole  Canadian  shore  is  meandered  through  T.  67-4  (as. 
of  Minnesota)  into  T.  68-4,  as  I  estimate,  aud  thence  about  as  far  as 
sec.  10,  T.  67-5  (as  of  Minnesota).  The  Canadian  shore  from  here  ta 
the  place  of  beginning  was  not  visited. 

The  moat  intricate  and  interesting  portion  of  the  body  of  the  lake 
is  mapped  on  the  following  page,  and  the  halt  numbers  within  that 
limit  are  expressed  on  the  map. 

The  formation  at  the  entrance  of  Saganaga  lake  is  similar  to  that 
near  Oak  lake,  but  here  it  weathers  red.  It  is  essentially  a  compact 
granulyte  (£i65). 

S.  £.  i,  sec.  24,  T.  66-6.     In  the  small  southward  Arm. 

Here  the  formation  is  mostly  argil  lyte,  strikingin  the  unusual  direc- 
tion of  N.  34°  W. ,  standing  vertical,  and  alternating  with  beds  of 
gray  wacke,  very  fine,  sometimes  aphanitic,  and  everywhere  feldspnthic. 
This  is  evidently  a  prolongation  of  the  rock  on  Oak  lake  at  sec.  24, 
66-6. 

Rock  566.    Argillyte,  quite  characteristic. 

Rock  567.     Graywacke,  interstratified  with  566. 

S.  E.  i,  sec.  24,  Extremity  of  bay.  Porphyroid  graywacke  (568) 
like  No.  563.  on  Oak  lake. 

Along  the  shore  southeast  of  this  bay,  the  rocks  are  very  distinctly 
slaty,  standing  nearly  vertical. 

N.  E.  i,  sec.  24,  T.  66-6,  on  town  line.  Blueberry  island.  This  is 
a  quarter  of  a  mile  east  of  the  termination  of  the  portage.  The 
graunlyte  of  Oak  lake  (Nob.  564  aud  565)  assumes  a  very  quartzose con- 
dition (569) — the  grains  of  quartz  at  least  two-thirds  of  the  whole 
mass. 

It  will  be  intereatiog  to  note  that  from  the  region  as  far  as  the 

Digitized  .yCOOgle 


-214  SIZTEKNTH   ASMUAL  BEP:  AT 

Saganaga  syenite  is  br&ced,  large  grains  of  quartz  constitute  a  distinct- 
ive character. 

N.  W.  i,  S.  W.  i,  sec.  19,  T.  66-5.  Chlorite  syenite  (570).  The 
grains  of  quartz  ant  large,  angular  and  uumerous,  and  on  weathered 
surfaces  stand  out  prominently.  The  feldspar  exists  in  sub-angular 
patches,  imbedded  with  the  quartz  in  a  groundmass  which  is  mostly 
.chloritic,  and  in  places  develops  chlorite  spots,  while  in  other  places, 
hornblende  forms  emerge  into  visibility.  So,  apparently,  a  syenite 
.either  appears  or  disappears .  These  characters  I  have  learned  to  recog- 
nize as  the  borderland  between  schistic  and  gneissic  areas. 

Centre  of  sec.  19,  T.  66-5.  Chlorite  syenite  like  the  last.  This  rock 
here  differs  from  the  chlorite  gneiES  of  Pipestone  rapids,  in  having  the 
quartz  gathered  in  crystalline  aggregates. 

S.  W.  i,  S.  E.  i,  sec.  18,  T.  66-5.  Chlorite  syenite,  but  with  quartz 
.crystals  still  larger  (571),  Here  also  are  associated  hornblende  ap- 
pearances. 

S.  E.  i,  S.  E.  i,  sec.  18,  T.  66-5.  Chlorite  syenite,  with  quarts 
weathering  very  conspicuous. 

N.  E.  i,  S.  E.  i,  sec.  18,  T.  66-5  Here  the  rock  presents  a  fairly 
well  developed  hornblende  (57^).  The  isolated  individuals  of  quartz 
are  about  one-third  of  the  mass;  and  there  are  two  varieties  of  feld- 
spar— a  pale,  leraon-colored  and  u  more  abundant  pinkish — the  latter 
not  well  isolated. 

Centre  of  sec.  17,  T.  66-6.     Syenite  like  last. 

For  the  space  of  a  mile  along  the  direct  coast  from  here  no  outcrops 
are  observed. 

N.  W.  i,  S.  E.  i,  sec.  9,  T.  66-5.  Syenite,  the  individual  minerals 
nil  handsomely  isolated— the  quartz  grains  glassy  and  much  the  larg- 
«3t.     Rock  573. 

Great  Middle  Ann,  Saganaga  lake. 

Centre  of  sec.  10,  T.  66-5.  This  position  faces  the  greatest  body  of 
■the  water.  Here  is  an  expanse  of  water  looking  northeastward,  esti- 
mated at  six  miles  in  breadth.  This  is  at  the  mouth  of  the  great  mid- 
die  Arm  of  the  lake,  which  from  here  has  a  general  direction  south- 
ward and  south  westward.  The  formation  is  syenite,  mostly  porphyrit- 
ically  quartzose  as  before;  but  I  find  some  portions  with  all  the  con- 
stituents fine. 

Rock  574.     Fine  grained  syenite  as  above. 

y.  E.  i.  N.  E  i,  sec.  15,  T.  66-5.     Syenite,  still  poi-phyritically 
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quartzose.     Blotchea  two  or  three  iaches  in  diameter  have  uodergone 
a  ferrDgioization. 

Thia  point  is  orer  amile from  1177,  the  centre  of  sec.  10,  66-5,  but 
several  examinations  of  the  rocks  have  been  made,  io  find  a  coutinu- 
OQS  shore-line  of  syenite.  Near  this  locality  the  sound  of  a  cascade 
is  heard  in  the  stream  comiug  in  from  the  small  lake  in  sees.  20 
and  31. 

S.  W.  },  S.  E  i,  sec.  15,  T,  66-5.  Syenite  with  large  angnlar 
grains  of  quartz. 

S.  W.  i,  N  E.  i,  sec.  22,  T.  66-5.     Syenite  exactly  as  heretofore. 

Centre  S.  W.  i,  sec.  22,  T.  66-5.  Syenite  as  before.  It  does  not 
present  a  red  appearance  along  the  shores  because  lichen-covered. 

Rock  575.     Saganaga  syenite. 

N.  E.  i,  N.  E.  i,  see.  28,  T.  66-5.    Syenite  as  before. 

This  Arm  is  indented  by  constantly  occurring  deep  and  sinuous  bays 
and  is  studded  with  low  syenite  islands. 

S  E.  i,  N.  W.  i.  see.  14.  T.  66-5.  Island  uear  mouth  of  middle 
Arm.  A  singular  rock  in  an  unexpected  situation.  Prom  the  water, 
on  the  east  side  of  the  island,  white  quartz  is  seen  in  coastderable 
abondauce.  On  examination  I  find  some  veins  one  or  two  inches 
in  diameter;  but  most  of  the  quartz  results  from  the  excessive 
abundance  of  the  usual  quartz  (trains.  These  are  very  unevenly  dis- 
seminated — sometimes  aggregated,  and  in  places,  nearly  wanting.  The 
rock  itself  is  not,  of  course,  a  characteristic  syenite.  All  hornblende 
has  disappeared.  A  feldspathic  matrix  remains,  with  some  green 
specks  and  spoto,  and  the  quartz  is  imbedded  in  it.  Some  of  the 
broken  surfaces  of  the  rock  have  a  sericitic  lustre.  The  formation,  on 
the  whole,  appears  roughly  bedded,  with  a  dip  of  63''  toward  S.  70°  W, 
But  this  dip  is  not  persistent.  In  places,  the  rough  beds  stand  on  edge 
— yet  even  here  I  suspect  these  are  jointed  prisms,  since  the  southwest 
bedding  can  still,  in  some  cases,  be  detected.  The  edges  of  the  out- 
cropping layerb  are  a  mass  of  smalt,  lenticular  parts  packed  closely 
together,  and  weathering  excecdiDgly  rough.  This  sort  of  rock  ex- 
tends along  the  east  side  of  the  island  for  eight  or  ten  rods. 

Rock  835.     Quartz  from  island  as  above. 

Bockj836.     Samples  of  the  formation. 
i,,  RockS837.     Samples  eight  rods  further  north. 

N^orth  end  of  the  island.  I  considered  it  necessary  to  trace  this  pe- 
culiar formation  further.  At  the  north  end  of  the  island,  the  appear- 
ance  is  similar.     The  surface  has  a  peculiarly  brecciated  aspect. 

Rock  838.    Sample  from  north  end  of  the  island. 
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Rock  839.    Sample  ehowing  the  weathered  surface. 

Rock  810.     A  rounded  mass  included  in  the  rock. 

By  degrees,  in  approaching  the  northwest  angle  of  the  island,  we 
find  a  condition  of  the  rock  (811)  in  which  the  feldspar  weathers 
reddish. 

To  some  extent  now  the  formation  is  a  granulate.  There  is  no  other 
exposure  on  this  island. 

Little  island  one  quarter  mile  southwest  of  last.  The  rock  is  ordin- 
ary syenite. 

Point  of  main  land  east  side.    N.  W.  i,  S  E.  i,  sec.  H,  T.  6«-5. 

Looks  like  ordinary  syenite  of  the  region.  The  quartz  grains  are 
rather  large.  The  principal  feldspar'  is  reddish,  and  there  is  also  a 
little  whitish.  The  dark  mineral  is  a  dark  greenish  vindite  with  light 
green  streak. 

Rock  S42.    Viriditic  syenite. 

S.  W.  i,  S.  W.  i,  sec.  31,  T.  66-4.  North  end  of  portage  from  Sea- 
gull to  Saganaga  lake.  Syenite,  unlike  that  at  the  south  end  of  the 
portage.  (See  Seagull  lake,  rock  608).  It  contains  small  hornblende 
indiriduals. 

S.  W.  \,  sec.  30,  T.  66-4.     Island  iu  so-called  Seagull  river. 

The  syenite  here  contains  a  predominance  of  small  quartz  grains^ 
and  somewhat  sparsely  scattered  kernels  of  rery  large  size — up  to 
five-sixteenths,  and  rarely,  half  an  inch  io  diameter. 

N.  W.  i,  sec.  19,  T.  664.     Saganaga  syenite— 609. 

This  so-called  river  is  little  other  than  a  long  irregular  narrow  bay 
setting  southward  from  Saganaga  lake.  Still,  it  is  somewhat  more 
than  that  since  a  gentle  flow  of  water  seta  southward  and  at  the  nar- 
rows a  quarter  of  a  mile  further  south,  we  find  gentle  rapids.  The 
shores  are  very  continuously  hemmed  iu  by  rounded  hills  of  Saganaga 
syenite. 

S.  W.  i,  W.  W.  i,  see.  17.  T.  66-4.  At  the  termination  of  so-called 
Seagull  river.  The  last  narrows  half  a  mile  south  of  here  are  set 
down  as  "Caribou  narrows."  Saganaga  syenite  (610)  continues,  but 
herewith  an  increase  of  hornblende.     The  red  feldspar  is  well  isolated. 

Near  centre  of  sec.  8,  T.  66-4  Syenite  without  coarse  quartz, 
though  the  prevailing  character  along  this  shore  is  otherwise.  This 
formation  contains  rounded  pebbles  of  another  varioty  of  syenite 
composed  mostly  of  hornblende  (perhaps  augite)  and  small  dissemin- 
ated quartz  grains  and  little  feldspar. 

Kock  611.     Syenite  with  pebbles. 
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Body  of  the  lake  (Saganaga). 

S.  E.  i.  sec.  5,  T.  66-4.  Saganaga  syenite  (coarse  quartz)  and  also 
containing  rounded  pebbles  of  dark  hornblende  syenite  as  before. 

Rock  C12.     Syenite  with  pebbles,  as  abofe. 

N.  E.  i,  sec.  4,  T.  66-4.  Islan^.  Saganaga  syenite,  still  with  dark 
rounded  pebbles. 

In  Feference  to  the  occurrence  of  water-worn  pebbles  in  the  syenite, 
compare  especially  Rocks  699-607  in  Seagull  lake,  and  Bocks  616-634 
in  Saganaga  lake. 

Syenite  hills  rise  on  every  hand  in  all  this  region.  The  island  in  T. 
674,  Minnesota,  consists  of  low  syenite  protuberances  mostly  not  over 
30  to  50  feet  high,  but  others  reach  150  feet. 

Rapids  out  of  Qranite  lake,  Saganaga  syenite  (61S).  The  quartz 
kernels  are  up  to  half  an  inch  and  more  in  diameter. 

The  rapids  seem  to  be  incorrectly  located  on  the  plat.  They  come 
in  at  the  south  extremity  of  the  little  bay,  and  not  on  the  east  of  the 
bay.  They  form  a  pleasing  view,  aod  I  took  a  successful  negative 
of  the  scene. 

Determined  to  make  an  examination  of  the  Canadian  shore,  I 
sketched  in  as  well  oa  I  could  the  configuration  of  the  land  on  the 
same  scale  as  the  American  township  plats. 

NoTC^The  locallUei  at  wbioh  rock  umplea  ware  collected,  iadicated  on  the 
map  of  Sagau&ga  lake  by  the  original  "bait"  numbers,  correspond  to  the  rock 
numbers  as  followi : 

1231  Is  the  locality  for  took  S33. 

"  634-638. 


12tS  la  the  locality  for  rock 

613. 

1231 

1819 

814. 

1234 

1220 

6IS-634. 

123S 

1223 

621-626. 

laia 

mi 

627. 

1240 

122S 

62B. 

1241 

1326 

629. 

1S43 

[N.  H.  W.]    . 

Near  centre  of  sec.  34,  T.  67-4,  (as  of  Minn.).  A  little  islaod 
«hich  from  the  surprising  character  of  its  geology  I  named  Wonder 
Island.  It  is  northwest  of  a  smaller  island,  and  northeast'  of  an  island 
rock. 

Saganaga  syenite.  Rock  614.  Kernels  of  quartz  up  to  half  an 
inch  in  diameter.  Hornblende  greenish-black,  well  isolated.  Feld- 
spar jreddish  and  abundant.  The  formation  contains  occasional 
28 
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Fig.  25.— ^op  of  the  principal  porlion  of  Saganaga  lake.- 
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dark  rounded  pebbles,  as  before.  Tbia  ia  at  the  sontb  end  of  the 
island. 

North  end  of  Wonder  I.  near  centre  of  sec.  34,  T.  67-1,  (as  of 
Mian.).  Here  is  a  real  conglomerate.  Well  roanded  pebbles  are 
crowded  together  as  in  the  08:ishke  conglomerate,  and  the  general 
appearance  is  entirely  like  that  of  the  Ogishke.  But  there  is  an  im- 
portant difference.  The  groundmass  of  the  Ogishke  is  fragmental, 
though  often  highly  altered.  That  of  this  conglomerate  is  regular 
syenite.  A  real  conglomerate  of  rounded  pebbles  imbedded  in  a 
groundmass  of  typical  syenite  is  certainly  an  extraordinary  occur- 
rence. I  have  never  seen  it  before.  I  have  never  read  of  it.  But  if 
the  thing  is  a  fact,probably  this  is  not  the  only  place  where  it  has  been 
observed. 

I  copy  here  the  suggestions  made  to  my  mind,  and  written  down  on 
the  spot: — The  inferences  front  the  occurrence  are  important.  A 
puddingstone  like  this  is  universally  regarded  as  of  fragmental  origin. 
Not  only  that,  but  of  origin  through  aqueous  agency.  The  conglom- 
erates associated  with  eruptive  sheets  on  Keweenaw  Point,  once  sug- 
gested to  be  of  igneous  production,  are  now  regarded  as  due  to  aqueous 
agency.  So,  if  this  conglomerate  issedimentaryinnature,  thesyenite 
groundmass  must,  at  the  time  of  the  deposition  of  the  pebbles,  have 
been  also,  in  a  state  of  semi-fluidity  under  the  influence  of  water. 
It  may  have  been  sbbjected  simultaneously  to  energetic  thermal  action; 
but  it  was  not  in  thst  state  of  fluidity  which  accompanies,  and  results 
from,  recent  eruption  as  molten  matter  from  some  deep  source.  This 
view  of  the  origin  of  granitic  rocks,  I  have  heretofore  maintained; 
and  this  remarkable  observation  is  a  gratifying  conflrmation  of  the 
correctness  of  the  opinion.  , 

The  conglomerate  is  seen  on  the  shore  in  two  patches  separated  by 
a  few  feet  of  syenite,  and  with  syenite  on  the  other  two  sides.  These 
patches  emerge  from  beneath  the  water,  and  in  the  space  of  six  feet, 
pass  under  the  soil  of  the  island  In  one  case,  the  conglomerate  pre- 
sents a  thin  edge  landward,  overlying  syenite,  as  if  it  had  been  a  sheet 
dipping  northward  at  a  low  angle.  But  I  do  not  consider  this  inci- 
dent important;  since  I  imagine  that  beds  of  pebbles  may  have  been 
placed  in  any  position  whatever,  iu  the  progress  of  these  movements 
which  brought  water-worn  pebbles  and  real  syenite  in  such  extraor- 
dinary JQxtaposition. 

The  following  is  a  general  plan  of  the  phenomenon : 
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fig.  26.— Relations 


f  conghmtrate  and  syenite  at  Wonder  island,  east 
shore  af  lake  Saganaga. 

Here  are  two  pfttches  of  cod^ lomerate,  A  and  B.  The  first  is  about 
four  feet  wide,  and  the  other,  tbree  feet.  The  separating  syenite  is 
ten  feet — here  shown  reduced.  The  patch  A  graduates  into  the  syea- 
ite  on  both  sides;  B  is  sharply  limited,  especially  along  the  line  a  b, 
where  a  distinct  joint  appears  between  it  and  the  syenite.     From  c  to 
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d  this  patch  may  be  seen  overlying  the  syenite,  for  the  thin  edge  is 
broken  away.  Around  the  remainder  of  the  border  of  B,  the  cod- 
glomerate  appears  to  terminate  with  a  thin  edge,  bat  it  is  bo  closely 
OQited  with  the  syenite  that  it  is  difficult  to  say  whether  clean  syen- 
ite anderlies,  as  along  e  d  or  not.  The  appearance  of  6  is  as  if  a 
vertical  section  along  e/would  present  the  relations  following: 


Fig.  27. — Theoretical  vertical  uction  of  the  conglomet'ats,  fig.  26  along  the 
line  e  fin  the  nta3t  B. 

These  appearances  may,  however,  be  illusory.  The  lower  limit  of 
the  conglomerate  may  not  be  as  abrupt  generally  as  it  appears  when 
the  thin  edge  is  broken  away.  Still,  if  it  graduated  downward  into 
the  syenite,  some  pebbles  should  exist  to  the  landward  of  the  termi- 
nation at  b,  that  is  along  the  interval  a  b.  But  they  do  not  exist. 
However,  as  before  said,  I  base  no  important  inferences  on  this  ap- 
pearance. 

A  single  pebble  g,  appears  beyond  the  joint  a  b,  which  separates  the 
principal  mass  of  conglomerate  from  the  syenite. 

As  the  diagram  shows,  the  pebbles  are  more  closely  arranged  io  the 
patch  B,  than  in  A.  It  might  at  first  be  supposed  that  B  was  a  bed 
of  pebbles  over  which  the  syenite  had  been  poured  in  a  liquid  state. 
But  certainly,  the  other  patch  conld  not  be  so  conceived.  Here  the 
pebbles  are  not  supported  by  each  other  Evideutly,  they  have  been 
deposited  in  a  paste  dense  enough  to  prevent  their  falling  together. 
The  epoch  of  the  paste  and  that  of  the  deposition  were  the  same. 
The  conglomerate  and  the  syenite  were  put  in  place  simultaneously. 
The  syenite  was  not  "erupted"  after  the  coDglomerate  existed.  The 
conglomerate  was  not  laid  down  on  the  solidified  syenite,  I  have  seen 
on  an  island  in  Qabimichigama  lake,  a  pile  of  angular  fragments  of 
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"mnscoTado,"  orer  which  gabbro  had  been  poured  in  a  state  flnid 
enough  to  permit  it  to  fill  all  the  interstices  among  the  fragnients  of 
mnacovado.  (Report  1886,  p.  1T2,)  But  the  pile  of  fragments  was 
self-aapporting.  It  was  like  a  talus  at  the  foot  of  a  cliff  OTer  which 
water  had  been  ponred,  and  bad  congealed  in  all  the  caritiea.  This 
case  is  entirely  different.  Even  thoagh  the  mass  B  is  more  compact 
than  A,  it  will  be  seen  that  it,  even,  could  not  have  been  originally  a 
self-snpporting  mass  of  pebbles. 

The  pebbles  are  quite  nniform  in  lithotogical  aspect.  They  are  uni- 
formly dark  colored,  and  in  a  rough  way,  would  be  called  greenstones. 
I  have  endeavored,  however,  to  make  some  field  discriminationa,  with 
the  following  result : 

Rock  616.     Lamellar  augite,  in  coarse  agglomerations. 

Rock  616.  Lamellar  augite  in  fine  agglomerations,  with  a  minute 
quantity  of  light  feldspar  disseorinated  in  strings  and  grains. 

Bock  617.    Lamellar  augite  with  conspicuous  grains  of  feldspar. 

Rock  61B«    Angite,  feldspar  and  epidote. 

Rock  619.    A  lamellar  mineral,  soft  as  talc  or  chlorite. 

Rock  620.     Pale  green  augite  inclosing  lamellar  angite. 

Bock  621.    Augite  hyposyenite. 

Bock  622.     Greenish,  transparent  augite  in  slender  prisms. 

Rock  628.     Lamellar  augite  like  615,  but  of  a  pale  green  color. 

Bock  624.     Saganaga  syenite  inclosing  above  pebbles. 

A  majority  of  the  pebbles  are  like  615,  616  and  617.  There  is  no 
syenite,  no  quartzyte,  no  jaaper,  no  sedimentary  fragment.  In  one  in- 
stance, I  saw  two  or  three  large  grains  of  quartz  imbedded  in  a  large 
pebble  of  617. 

This  differs,  therefore,  from  the  Ogishke  conglomerate  both  in  the 
mineral  character  of  the  pebbles  and  the  nature  of  the  groudmass. 

This  is  the  only  locality  at  which  I  have  observed  pebbles  of  this 
nature  or  any  other,  in  such  abundance  in  a  matrix  of  syenite.  Scat- 
tered pebbles  seen  heretofore  in  the  syenite  of  this  lake,  bat  more 
especially  in  that  of  Seagull  lake  (as  wilt  be  shown)  are  of  s  similar 
nature  to  these,  and  in  my  opinion  have  had  a  similar  origin  and  sim- 
ilar history.  However,  in  the  E.  i  of  sec.  7,  T.  66-5,  near  the  north- 
western shore  of  Seagull  lake  a  conglomerate  has  been  reported  to  me 
by  Mr.  Frank  Stacy  as  the  Ogishke  conglomerate;  but  it  seems  more 
probably  of  the  nature  of  the  conglomerate  on  Wonder  island.  The 
region  referred  to  by  Mr.  Stacy  is  within  the  limits  of  the  mass  of 
Saganaga  syenite. 

I  visited  sundry  other  islands  in  the  vicinity  of  Wonder  island,  but 
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fonod  no  more  conglomerate.  Single  black  pebbles,  however,  are  of 
frequent  ocenrrence. 

Proceeded  to  follow  up  the  east  shore  of  Saganaga  lake,  but  aflior 
paddling  two  or  three  miles  found  oarselres  At  the  head  of  a  deep  nar- 
row bay.  Returning  from  this  we  entered  another  deep  sinuoos  bay 
reaching  nearly  as  far  north.  From  the  head  of  this  we  retaraed 
nearly  to  Wonder  island,  and  at  length  struck  into  a  channel  which 
proved  to  be  the  main  passage  to  the  north  shore. 

Sec.  37,  T.  6T-4.  as  of  Minnesota.  Main  land  east  side.  Saganaga 
syenite.     The  syenite  is  continuous  along  this  shore. 

Xorthem  part  of  sec.  22,  T.  67-4,  as  of  Minn.  Ssganaga  syenite 
(625).  A  few  pebbles.  A  dyke  of  another  syenite  (€36)  three  feet 
wide,  striking  N.  iO  "W.  and  dipping  N.  80°,  contains  much  hornblende 
and  little  quartz. 

The  formation  contains  numerous  rather  angular  pieces  of  dark 
rock  which  proves  to  be  simply  another  syenite  similar  to  that  of  the 
dike.  The  8ubject.could  not  be  investigated  on  the  spot  sufficiently 
to  determine  whether  they  are  wholly  identical  withthedike-syenite. 
Their  identification  would  create  a  problem  of  some  difficulty,  and  the 
presumption  is  that  the  two  syenites  are  not  identical. 

3ec.31,  T.  6T-4,  as  of  Minn.;  near  head  of  second  winding  bay. 
Saganaga  syenite  unchanged. 

Sec.  20,  T.  ei-A,  as  of  Minn.  Saganaga  syenite  (637).  The  feld- 
spar is  mostly  light  colored.     Contains  some  pebbles  of  diabase. 

South  part  of  sec.  20,  T.  67-4,  as  of  Minn.  Rock  very  nnhomoge- 
neous.  The  greater  part  is  a  dark  cblorite-hornblende,  mostly  with 
small  grains  of  red  feldspar  disseminated  through  it  (628)  Much  how- 
ever, consists  of  red  feldspar  disposed  in  irregular  strings,  bands  and 
vein-like  forms.  A  good  deal  of  epidote  also,  is  gathered  in  the  fis- 
sures. The  rock  presents  a  very  ragged  exterior,  and  easily  chips  to 
pieces. 

A  few  rods  further  north.  A  ragged- weathering  syenite,  entirely 
different  from  the  Saganaga  variety.  Composed  largely  of  brilliant 
black  hornblende  with  some  feldspar  disseminated  through  it,  and  oc- 
«asionaI  grains  of  quartz. 

Rock  629.     Black  syenite. 

Sec.  20,  T.  67-4,  as  of  Minn.,  Saganaga  syenite.  Near  the  last 
Saganaga  syenite,  with  dikes  and  irregular  prolongations  of  diabase 
-(630),  having  shining,  slender  rods  of  hornblende  and  a  little  feldspar. 
This  syenite  weathers  very  roagh. 

Rock  631.    Thin  lamellar  augite  resembling  the  pebbles  615, 
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Rock  633.  Red  feldspar  and  chloritic  hornblende,  like  638.  Near 
the  last,  centre  of  sec.  20,  T.  6T>4,  as  of  Minn.  This  is  a  mixtare 
aimilar  to  that  of  rock  628. 

Centre  of  sec.  30,  T.  67-1,  as  of  Minn.  Saganaga  syenite  and  dia- 
base, like  rocks  630-32. 

S.  W.  i,  sec.  IT,  T.  67-1.  as  of  Minnesota.  Island.  Mostly  Sag- 
ansga  syenite;  bat  some  of  the  formation  is  a  micaceous  gneiss  (633), 
with  mineraU  arranged  in  parallel  beds.  First  mica  seen  on  this 
lake. 

Sec.  IT,  T.  67-4,  as  of  Minn.  Point  of  cape.  Saganaga  syenite. 
Breaks  into  hnge  cnboidal  ^agments. 

Sec.  8.  T.  6T-4,  as  of  Minn.     Saganaga  syenite. 

Main-land  of  extreme  north  shore.  Sappoeed  near  the  northern 
line  of  T.  6T-4.  To  the  east  of  this  a  broad  bay  extends  half  a  mile 
farther  north.  Here  is  a  hill  attaining  an  elevation  of  abont  two 
hundred  feet.  A  range  somewhat  continuous  extends  east  and  west 
for  four  or  five  miles,  having  an  aspect  different  frem  that  of  the  isol- 
ated domes  of  the  syenite,  and  differing  also,  in  its  dark  color  when 
seen  from  a  distance.  At  this  point  it  is  a  dark,  semi-slaty  rock. 
Climbing  to  the  summit  which  is  here  about  200  hundred  feet  above 
the  lake,  the  slatiuess  is  in  places  quite  marked,  though  tending  to 
split  in  coarse  fibrous  forms,  and  not  altogether  in  laminee  or  sheets. 
It  has  marked  cleavage  in  planes  mostly  S.  S.  W.  at  an  angle  of  T6*. 
and  hence  approximately  at  right  angles  with  the  bedding,  the  dip  of 
which  is  N.  N.  E     It  ia  ioteraected  by  veins  of  qnartz. 

Rock  634.     Showing  the  slatiness. 

Rock  635.     More  solid  portions. 

Rock  636.     Showing  the  cleavage. 

Rock  637.     Showing  warped,  parallel  lamination. 

Rock  638.     Quartz  from  a  vein. 

From  this  summit  I  see  a  range  of  hills  sbout  fifteen  miles  distant, 
following  the  horizon  from  a  point  S.  80"  W.  to  a  point  S  10°  E. — 
and  less  elevated,  to  a  point  S.  80°  E.  This  is  probably  the  "Giant's 
Range"  showing  the  cnlmination  of  the  syenitic  mass  separating  the 
Eewatin  slates  of  the  north  from  the  Eewatin  and  Animike  slates  of 
Onnfiint  lake. 

An  island  in  about  sec.  6,  T.  6T-4,  lying  less  than  a  quarter  of  a  mile- 
from  the  north  main  shore.  This  island  is  mostly  syenite;  bntherOr 
near  the  western  end  it  ia  syenite  mixed  with  chlorite  syenite  (68d). 

Another  but  smaller  island  southwest  of  the  last  judged  to  be  with- 
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in  the  same  sec.  6,  and  lying  bat  an  eighth  of  a  mile  from  the  slaty 
main  land.    Tbia  la  ordinary  syenite. . 

A  little  further  Boathwest  a  promontory  half  a  mile  long  projects 
into  the  lake,  and  the  main  mass  of  this  is  syenite.  Bat  the  main 
land  continues  slaty. 

A  small  island  supposed  to  lie  in  the  western  part  of  sec.  13,  T.  67 -5, 
as  of  Minnesota.  This  is  good  Saganaga  syenite,  with  rude  horizon- 
tal bedding,  like  some  of  the  syenite  seen  on  Basswood  lake  and  else- 
where.    .'Compare  Halts  HO,  443,  p.  99,  Report,  1886.) 

Supposed  to  be  in  sec.  11,  T.  67-S,  as  of  Minnesota.  About  a  mile 
farther  southwest.  Slate  continues,  having  about  the  same  characters 
and  same  dip  as  described  at  the  north  extremity  of  the  lake.  It  is 
intersected  here  by  a  dike  of  diabase  and  a  vein  of  quartz. 

There  is  good  reason  to  beliera  that  the  same  argillitic  slate  con- 
tinaes  along  the  west  shore  of  Saganega  lake  as  far  as  the  national 
boundary  where  my  obeerrations  began.  The  north  and  northwest 
shores  mark  the  division  line  between  the  syenite  on  the  south  and 
the  earthy  schists  on  the  north.  I  did  not  discover  the  existence  of ' 
the  usually  intervening  crystalline  schists,  but  as  the  belt  of  these  is 
in  other  parts  of  the  region  somewhat  narrow,  it  cannot  be  affirmed 
that  the  earthy  schists  occur  in  immediate  contact  with  the  syenite. 
The  chlorite  syenite  and  chlorite  gneiss  seen  at  several  points  hold  the 
QBuai  intervening  position.  The  micaceous  gneiss  seen  on  the  island 
in  sec.  IT,  lies  very  probably  in  the  vicinity  of  mica — or  hornblende 
schist.  It  is  just  as  likely,  however,  to  be  a  detached  mass,  since 
the  ordinary  Saganaga  syenite  lies  between  it  and  the  north  shore 
slates. 

Thinking  the  north  shore  had  been  examined  us  far  as  my  time- 
would  permit,  I' determined  to  strike  directly  across  Saganaga  lake  for 
Saganaga  falls,  out  of  Qranite  lake.  In  passing  among  the  labyrinth 
of  islands  iu  the  southern  part  of  the  lake,  I  found  to  my  annoyance  - 
several  erroneous  records  of  the  land  surveyors.  For  instance  the 
blazes  on  the  trees  between  sees.  81  and  32  read  32  and  33  in  several 
places.  But  the  meander  corners  between  sees.  39  and  32  set  things  - 
right.  It  is  worthy  of  note  that  after  traveling  so  sinuous  a  course 
from  Wonder  Island,  without  sight  of  a  known  landmark,  with  dis-  - 
tances  all  estimated  by  the  eye,  and  directions  determined  by  a  good 
pocket  compass,  the  course  ended  at  a  point  bat  little  more  than  a 
mile  distant  from  the  calculated  position. 

Island  20  roda  north  of  most  northerly  angle  of  Big  island  platted  on^ 
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T.  67-1,  Minn.  Saganaga  syenite  and  biotite  gnein  (640>— the  former 
prerailing.  , 

Land  on  east  of  north  side  of  Big  island.  Sec.  38,  T.  67-4.  The 
formation  is  moetiy  syenite,  as  on  the  contiguoas  island;  bnt  for  the 
-space  of  a  quarter  of  a  mile  occurs  the  formation  which  I  have  record- 
ed as  "mixed."  It  is  mostly  a  chlorite>aDgitic  groundmaas  with  a 
small  quantity  of  light  feldspar  and  a  greenish  mineral  disseminated; 
in  many  places  minute  specks  of  a  red  feldspar,  and  some  veins  of  this. 
Rock  tough,  seamed,  not  hard. 

Rock  641.     Cblorite-augitic  rock. 

East  extremity  of  island  southeast  of  Big  inland.  Sec.  33,  T.  6T-4. 
Very  ragged-weathering  formation,  consisting  mostly  of  lamellar  au- 
gite  like  615,  with  grains  of  red  feldspar  sparsely  disseminated,  and 
numerous  nodules  from  an  inch  to  three  inches  in  diameter  of  syenite 
composed  of  white  feldspar,  transparent  granules  of  quartz  and  jet 
black  crystals  of  hornblende.  This,  apparently,  is  the  roek  which  has 
yielded  pebbles  to  the  prevailing  syenite 

Bock  642.     Mostly  lamellar  angite  in  coarse  agglomerations. 

Near  extreme  pointof  same  island,  a  few  rods  east  of  the  last.  A  dike 
of  white  weathering  feldspar  with  disseminated  grains  of  quartz. 
Three  feet  wide,  vertical.  The  feldspar  is  livid  pinkish,  not  striated. 
This  intersects  a  formation  substantially  like  that  described  in  con- 
nection with  rock  642,  but  the  disseminated  red  feldspar  is  in  coarser 
grains. 

Bock  643.    Feldspar  and  quartz  from  dike. 

Rock  644.     Formation  containing  the  dike  643. 

Farther  along  and  at  the  extreme  point,  the  syenite  is  seen  alterna- 
ting and  mixed  with,  the  augitic  rock. 

§  9.— QBANITB  LAKB. 

Granite  lake,  so-called,  undoubtedly  from  the  high  conspicuous  and 
rugged  hills  which  environ  it,  lies  in  the  midst  of  the  Giant's  range, 
and  presents  a  physical  aspect  even  more  forbidding  than  Saganoga. 
The  hilts  are  not  lofty,  rising  only  fifty  to  one  hundred  feet  above  the 
lake;  bnt  they  are  mostly  bare,  with  a  massive,  sterile  expreesion  as  if 
the  world  had  but  recently  been  finished  and  vegetation  had  not  yet 
taken  root.  But  they  bear  nevertheless  the  evidences  of  vast  denuda- 
tion and  reflection  presents  them  to  us  as  relics  of  a  remote  antiquity. 
The  entire  township  in  which  the  lake  rests  is  a  surface  of  rolling  hills 
And  domes  with  narrow  marshes  or  clear  lakelets  between.     It  ia  dis- 
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tant  only  aboai  two  miles  east  from  the  eastern  loDg  arm  of  Sagaoaga; 
and  Qall  lake  extends  its  head  to  within  two  miles  of  the  principal 
bay  of  Granite  lake.  This  lake  lies  wboUy  in  township  66  of  range  4 
west,  having  a  length  of  little  more  than  six  miks.  Its  average  width 
is  about  three  fourths  of  a  mite,  but  in  places  it  widens  on  the  Cana- 
dian side  to  about  two  miles,  and  south  of  this,  narrows  to  a  simple 
stream  intermpted  b;  numerous  rapids  which  will  be  described.  In 
the  midst  of  a  long  series  of  rapids  leading  out  of  Pine  lake  is  a  small 
expansion  a  third  of  a  mile  long  which  is  named  Basin  lake.  These 
features  will  be  morei  particularly  described. 

From  Saganaga  lake  the  lower  or  Saganaga  falls  are  passed  by  a 
abort  portage  on  the  west  side. 

Portage  at  the  upper,  or  Oranite  lake  falls,  S.  E.  i,  sec.  4,  T.  664. 
The  portage  is  on  the  east  side  of  the  stream  and  about  28  rods  in 
length;  Parts  of  it  are  quite  difficult,  in  consequence  of  rocky  slopes. 
The  landing  and  embarkation  are  also  difficult.  The  rock  is  regular 
Saganaga  ssrenite. 

N.  E.  i,  N.  E.  i,  sec.  16,  T.  66-1.  Saganaga  syenite,  with  quartz 
individuals  a  quarter  of  an  inch  in  diameter.  The  western  shore  of 
the  lake  to  here  is  quite  direct  and  trends  south.  Syeuite  presents  it- 
self  almost  uninterruptedly.  A  few  poplars  and  Jack  pines  are  seen, 
and,  on  the  low  ground  at  this  point,  tamaracks  and  birch. 

S.  E.  i,  S.  E.  i,  sec.  16,  T.  66-4.     Saganaga  syenite  continuously. 

S.  E.  i,  S.  E.  i,  sec.  16,  T.  66  4.  iSaganaga  syenite  in  a  much 
shattered  bluff.    The  syenite  along  the  shore  weathers  pale  red. 

S.  E.  i,  S.  E.  i,  sec  31,  T.  66-4.  Saganaga  syenite.  Occasional 
greenstone  pebbles.  The  country  becomes  diversified  with  high 
rounded  hills  from  fifty  to  one  hundred  and  fifty  feet  in  altitude 
above  the  lake. 

N.  E  i,  N.  E.  i,  sec.  28,  T.  66-4.    Saganaga  syenite. 

S  E.  i,  N,  E.  i,  sec.  28,  T.  66-4.  A  massive  exposure  of  Saganaga 
syenite. 

Near  centre  of  sec.  27,  T.  66-4.     Saganaga  sj-enite;  rock  645. 

The  stream  connecting  the  two  portions  of  Granite  lake  is  a  broad, 
deep  river,  widening  in  the  middle..  By  an  abrupt  bend  in  the  stream 
the  corrent  sets  south.  The  shores  are  lined  with  massive  syenite 
eontaiiiing  coarse  quartz. 

S.  E.  i,  S.  E.  i,  sec.  22,  T.  66-4.  Near  outlet  of  southern  section 
of  Granite  lake.    Saganaga  syenite. 

A  fragment  of  slate  lies  on  the  shore  which  is  identical  with  that 
north  of  Saganaga. 
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The  ajeoite  ia  this  region  is  but  very  faintly  red. 

Tte  surveyor's  plat  becomes  again  very  treacherous.  This  lobe  of 
GrsDite  lake  is  represented  as  having  a  broad  southern  portion;  and 
no  rapids  are  laid  down  until  we  reach  the  southern  extremity,  in  the 
northern  part  of  sec.  36.  Now,  as  a  fact,  the  Canadian  shore  ap- 
proaches  the  American  in  the  southern  part  of  sec.  26,  and  here  are 
rapids  an  eighth  of  a  mile  long,  flowing  north.  There  we  navigate. 
A  distinct  current  flows  also  through  the  narrows  on  the  line  be- 
tween sees.  S3  and  26.  Beyond,  or  south  of,  the  rapide,  we  coma 
into  a  broad  stream,  with  a  quite  perceptible  earrent,  widening  to  an 
eighth  of  a  mile ;  and  in  the  midst  of  this  we  discover  a  meander  stake 
to  help  us  out.  We  examine  one  bearing  tree  and  cannot  make  out 
whether  it  is  35  or  36.  Very  well,  the  other  tree  should  decide.  Alas, 
the  other  reads  25  or  26,  and  no  one  can  tell  which — such  is  the  fidel- 
ity of  the  government  surveyors.  After  studying  the  hieroglyphics 
of  the  first  tree  again  and  again,  I  conclude  they  read  35.  Then  those 
on  the  north  tree  must  stand  for  26.  Bat  the  line  between  36  and  2& 
is  platted  as  passing  along  rapids — though  east  and  west  rapids.  The 
configuration  of  the  shores  shows  it  impossible  that  we  have  reached 
these  rapids.  There  are  then  long  rapids  not  platted  and  in  a  place 
where  the  Canadian  shore  is  represented  two-thirds  of  a  mile  distant. 
Such  facts,  while  they  are  not  geology  are  some  of  the  geologist's  ex- 
periences. 

S.  W.  i,  S.  E.  i,  sec.  26,  T.  66-4.  Near  meander  stake.  Saganaga 
syenite. 

N.  W.  i,  N.  E.  i,  sec.  36,  T.  66-4.  At  rapids  which  also,  are  not 
on  the  plat — which  shows  Canadian  shore  half  a  mile  distant.  Saga- 
naga syenite.     Quartz  exceedingly  coarse. 

These  rapids  are  in  two  sections,  altogether  a  quarter  of  a  mile. 
The  canoes  were  pulled  up  with  considerable  effort. 

Rapids  S.  E  i,  N.  E  i,  sec.  35,  T.  66-4.  These  rapids  also  are  not 
on  the  plat  and  they  require  to  be  portaged,  though  in  going  dowD 
stream,  they  may  be  "shot"  in  an  empty  canoe.  The  portage  lies 
south  of  the  rapids  and  crosses  a  point  of  land.  It  ends  on  a  little 
lake,  which  from  its  form  I  named  Basin  lake.  The  syenite  is  the 
regular  Saganaga  variety  which  prevails  throughout  this  region.  The 
syenite  generally  about  here,  weathers  white. 

Basin  lake  is  half  a  mile  long  and  a  quarter  of  a  mile  broad  lying 
in  the  N.  W.  i,  sec.  36,  T.  66-4.  At  the  end  of  this  are  other  rapids 
not  on  the  plat.  These  appear  to  be  the  lower  of  a  series  of  four 
rapida — the  others  platted — which  occur  in  a  northward  bow  of  the 
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stream.  We  manage  to  flank  all  these.  From  a  little  bay  at  the 
sontheast  corner  of  Basin  lake  we  pursue  an  indistinct  trail  southeast- 
ward] and  along  a  difficult  route,  shunting  a  big  syenite  hill  on  the 
right,  and  in  abont  a  quarter  of  a  mile,  reach  a  little  lily-bearing  bay 
opening  southeaatwardly  into  a  small  lake  in  the  southeast  part  of 
sec.  36,  which  proves  to  be  the  northern  extremity  of  Pine  lake.  So 
we  escape  four  portages,  but  lose  folly  a  mile  of  coast  line, 

5  10. — PIMB  I.AKB. 

Pine  lake  lies  in  the  southeastern  part  of  T.  66-4,  W.  and  the  north- 
eastern part  of  T.  65-4,  W.  Its  length  is  about  two  and  a  half  miles, 
with  an  average  width  of  a  third  of  a  mile,  with  narrows  and  rapids 
at  about  mid-length.  Its  entire  shores  are  bound  by  massive  syenite 
not  greatly  elevated  above  lake  level.  The  vegetation  possesses  no 
importance. 

N.  E.  i,  8.  W.  i,  sec.  36,  T.  66-4.  Twin-Bay  portage  from  Pine 
Jake  to  Granite.  High  cliETs  of  the  Saganaga  syenite  (646).  Most  of 
the  feldsi»ir  is  white,  bnt  some  is  pale  pink.  Generally,  it  is  not  well 
isolated.  There  are  greenstone  pebbles  in  the  syenite. 
,  The  high  hill  south  of  this  portage  and  crowding  upon  it  was  as- 
«ended,  on  a  second  visit.  I  found  the  usual  east-west  structure. 
The  quartz  individuals,  however,  were  not  generally  elongated. 

N.  W.  i,  N.  E.  i,  sec.  1,  T.  65-4.  Near  foot  of  narrows  and  rapids 
-of  Pine  lake.  The  Saganaga  syenite  has  here  a  jointage  structure 
Tnnning  east  and  west,  and  it  seems  to  be  dependent  on  a  system  of 
-foliation.  This  jointage,  then,  is  conformable  with  the  prevailing 
hedding  system  of  the  schists  of  the  country. 

N.  W.  i,  N.  E.  i,  sec.  1,  T.  65-4.  Near  the  rapids,  on  the  upper  or 
«outherly  side  Saganaga  syenite  (647)— -the  quartz  coarse  and  con- 
apicuoua — the  feldspar  a  groundmass. 

These  rapids  are  not  on  the  plat,  and  it  is  difficult  to  ford  them. 

About  half  a  mile  from  the  southwestern  extremity  of  Pine  lake, 
the  sound  of  a  roaring  rapid  is  beard;  and  here  tbe  Boundary  river 
comes  in  from  the  east.  The  portage  out  of  Pine  lake  is  about  an 
«ighth  of  mile  south  of  the  stream,  and  leads  in  the  space  of  a  third 
of  a  mile  to  the  southern  extremity  of  a  bend  in  the  river. 

§  11. — BODNDART  BITSB. 

'The  entire  chain  of  small  lakes  and  connecting  streams  lying  along 
the  intemajiional  boundary  may  be  viewed  as  simply  a  stream  serv- 
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ing  for  drainage  of  the  region;  hut  on  the  nearly  horizontal  general 
surface  expanding  at  freqaent  intervals,  to  fill  the  basin-ahaped  de- 
pressions which  dot  the  surface  of  the  crystalline  and  schistic  rocks. 
There  are  two  of  these  rivera.  One  flows  eastward  and  soatbeastward 
into  lake  Superior;  and  the  other  flows  westward  and  northwestward 
into  Kainy  lake.  The  dividing  ridge  between  the  headwaters  of 
these  two  streams  lies  between  North  and  South  lakes  at  an  elevation 
of  1,097  feet  above  lake  Superior,  as  barometrically  determined  by  Frof. 
N.B..  Winchell.*  It  is  the  westerly  stream  which  I  have  desig- 
nated the  Boundary  river.  The  other  is  the  Pigeon  river.  The  inter- 
national boundary  does  not  in  all  cases  correspond  with  the  position 
of  these  rivers.  It  follows,  in  accordance  with  treaty,  the  usually 
traveled  canoe  route,  and  this  makes  several  short  cuts. 

The  length  of  the  Boundary  river  from  Onnfiint  lake  to  Pine  lake^ 
is  less  than  three  miles  by  its  windings,  and  in  a  straight  line  it  is  oofc 
over  two;  but  its  course  is  zigzag  and  the  stream  is  interrupted  by- 
half  a  dozen  rapids.  It  flows  through  the  most  desolate  and  rugged 
portion  of  the  Giant's  Range.  Bald  syenitic  sommits  rise  fifty  to  on& 
hundred  feet  above  the  stream,  and  in  many  regions  the  surface  iB> 
studded  with  the  blackened  erect  trunks  of  the  recently  burned  Jack 
pine  forest.  Frost  has  broken  down  the  ancient  precipices,  and  the  ■ 
ruin  of  the  mountains  contributes  its  weird  efiect  to  the  impression 
made  by  the  ruin  of  the  forest. 

N.  E.  i,  N.  W.  i,  sec  12.  T.  65-4.    Disappearance  of  Boundary 
river.     This  point  is  shown  in  figure  28. 
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Fig.  28. — Map  of  Boundary  Sker  thmring  point   of  Disappearance-. 

■  Klnlh  Atninnl  Beport,  MIdd.  3ur.  f.  ST. 
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Fig.  29. — Bowlder-^ed  ancient  channel  of  Boundary  river. 

At  the  place  indicated  a  Bingalar  accumulation  of  bowlders  is  seen 
(A.  fig.  39)  rising  apparently  in  a  cobble  stone  wall  to  a  higfat  of  aboat 
fifteen  feet  above  the  water. 

This  is  the  appearance  as  seen  in  perspective  at  the  distance  of  about 
twelve  rods  toward  the  south.  On  approaching  nearer  the  surface  ex- 
posed to  view  is  seen  to  be  not  a  wall  but  a  slope  of  about  20°,  and  the 
curious  effect  is  discovered  to  be  simply  that  of  a  mass  of  bowlders  fill- 
ing  what  is  probably  an  ancient  bed  of  the  stream.  The  bowlders  are 
qnite  uniformly  about  ten  inches  in  diameter.  The  right  and  left  bor- 
ders of  the  bowlder-filled  bed  are  abruptly  limited  by  vegetable  growths, 
and  a  well  developed  forest  surrounds.  The  farther  limit  is  also  sharply 
determined  by  a  fringe  of  sedges  and  a  forest  covering,  as  shown  in 
figure  29.  Standing  water  approaches  the  foot  of  this  slope,  but  no 
current  whatever  sets  toward  this  old  channel. 

On  the  contrary,  a  channel,  B.,  filled  with  bowlders  through  which 
the  stream  actually  flows  goes  out  toward  the  northeaat.  The  water 
here  entirely  disappears.  I  obtained  good  photographs  of  both  chan- 
nels. 

I  imagine  that  this  istheplaceof  theold  preglacial  channel,  and  that 
through  the  agency  which  transported  the  bowlders,  it  became  filled. 
I  imagine  that  for  ages,  the  spaces  between  the  bowlders  remained 
sufficiently  open  for  the  water  to  flow  through.  By  degrees,  however, 
accumulating  debris  choked  the  spaces,  and  a  soil  formed  at  the  top, 
which  became  overgrown  with  the  forest.  The  mass  of  bowlders  now 
seen-  is  what  remains  uncovered  by  the  soil.  Vegetation  has  encroach' 
ed  upon  it  from  the  sides,  as  fast  as  the  soil  could  find  resting  place. 
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Hence  the  sharp  lateral  limita  of  the  bowlder-fiUed  space,  as  iDdicated 
at  the  sarface.  On  each  side  where  the  forest  stood  before  the  burn- 
ing, the  bowlders  are  seen  to  be  exceedingly  numerous  wherever  the 
soil  is  removed;  and  hence  I  infer  that  the  ancient  channel  was  broad- 
er than  the  space  now  remaining  uncovered  by  a  soil. 

The  channel  B  must  have  been  filled  in  a  similar  way;  and  this  also 
must  have  been  preglacial.  Supposing  the  two  channels  contempora- 
neous, it  was  an  island  which  lay  between  them.  The  existence  of 
alternate  channels  rendered  it  easier  for  the  first  to  become  choked; 
since,  as  soon  as  a  hindrance  was  experienced  by  the  water  passing 
through  it,  the  other  may  have  remained  available  for  the  passage  of 
an  enlarged  flow. 

It  appears  inevitable,  however,  that  the  second  channel  should  in 
time  become  choked;  and  then,  as  no  alternative  channel  remains,  the 
stream  will  flow  over  the  surface  of  the  bowlders  in  channel  6.  In 
fact,  the  absence  of  soil  over  that  surface  indicates  that  already,  at 
iimes  of  flood,  a  portion  of  the  water  is  carried  olf  by  a  snrface  flow. 

N.  W.  i,  N.  W.  i  sec.  13.  T.  66-t.  East  end  of  portage  from  Pine 
lake.  Saganaga  syenite  (648)  in  full  character.  Much  of  the  feldspar 
is  pale  red,  and  forma  a  crystalline  mass  in  which  the  hornblende  and 
quartz  are  imbedded.  Some  of  the  hornblende  is  partially  chloritJzed, 
^nd  crumbles  under  the  finger  nail. 

Blueberry  cascade  and  Portage,  N.  E.  i,  8.  W.  i  sec.  12,  T.  65-4. 
Here  is  a  small  U-shaped  bend  in  the  river,  opening  south -southwest, 
and  a  portage  of  20  rods  passes  across  the  opening.  Here  a  long  cas- 
.eade  comes  roaring  and  foaming  tumnltuously  down  over  the  straggling 
fragments  uf  the  shattered  contiguous  syenitic  slopes.  Of  this  I  ob- 
tained a  good  photographic  view.  The  ruined  hillslopes  appear  in 
.every  direction,  and  the  black  trunks  of  the  sparse  dead  forest  stand 
bristling  along  the  hill-crests  and  lie  in  impassable  tangles  across  the 
stream.    I  obtained  also  a  good  view  of  one  of  these  shattered  slopes. 

Sterile  as  the  region  seems,  it  sustains  an  amazing  growth  of  blae- 
iierries.  One  single  stem  bore  hundreds  of  large  and  savory  berries, 
and  of  this  I  also  prepared  a  photograph.  This  crop  appeared  to  be 
in  full  maturity  when  we  camped  here  on  the  seventeenth  of  Angnst; 
but  it  was  apparently  undiminiahed  and  nnimpaired  when  we  returned 
«n  the  eighth  of  September. 

Immediately  above  this  bend  in  the  river  we  eucoanter  other  rapids. 
These  we  ascend  with  difficulty.  Syenite  lines  all  the  shores.  Nov 
follows  a  quiet  lake-like  stretch  of  three-fourths  of  a  mile,  and  then 
«ve  come  to  falls. 
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N.  E.  i,  N.  E.  i,  Bee.  13,  T.  65-4.  Ganflint  falls,  upper  (south)  end 
of  portage.  Tlie  falls  are  wide  and  quite  precipitous.  The  portage 
lies  on  the  east  side.  Took  a  photographic  view.  The  formation  is 
Sagaoaga  syenite.  The  dark  mineral  howeTer,.i8  arrangtd  in  courses, 
and  the  rock  is  truly  gneiesic  (649).  The  hornblende  too,  is  a  tittle 
chloritized.  The  qnartz  grains  are  large  but  not  enormous.  The 
strike  of  the  gneissic  structure  at  this  place  is  N.  80°  E.  The  strike 
of  the  Eewatin  slates  where  seen  at  sec.  22,  66-8,  (as  of  Minn.),  is 
N.  72"  E.  • 

The  syenite  here  is  intersected  by  a  dike  of  rather  peculiar  diabase 
(822)  crossing  the  strike, 

•  A  few  rods  farther  up  the  stream  other  rapids  intercept  oar  course, 
but  with  labor  and  risks  we  pole  the  canoes  past  them.  And 
now  the  stream  gradually  widens  into  the  northern  arm  of  Gunflint 
lake. 

5  12.— GDNFLIMT  LAKE. 

GunSint  lake  lies  on  the  international  boundary.  The  American 
shores  are  included  chiefly  in  township  65-8,  west;  but  they  stretch 
eastward  into  T.  65-2,  and  westward  into  T.  65-4.  Its  extreme  length 
is  nearly  eight  miles,  with  a  mean  width  of  about  a  mile.  Its  longer 
axis  is  nearly  east  and  west.  North  of  the  western  end  is  a  consider- 
able expansion,  connected  with  the  main  lake  through  the  "narrows," 
which  furnish  an  exit  northward  for  the  drainage.  This  expansion 
extends  east  and  west  into  two  bays  the  eastern  one  of  which  I  have 
named  for  reason.  Black  Fly  bay.  The  width  of  the  expansion  here 
is  over  a  mile  and  a  half.  The  distance  from  Gunflint  falls  southward 
to  the  Narrows  is  one  mile. 

The  land  on  the  Canadian  side  not  having  been  mapped  nor  the 
shore  line  meandered,  I  have  referred  Canadian  localities  to  their 
places  in  the  United  States  survey,  as  if  extended  beyond  the  national 
boundary.  I  have  also  laid  down  as  nearly  as  they  could  be  estimated, 
the  meander  lines  of  the  Canadian  shore.  Relative  positions  of  prin- 
cipal points  have  been  ascertained  by  taking  bearings  with  a  good 
pocket  compass.  These  methods,  of  course  are  rongh  and  unsatisfac- 
tory; hut  one  on  the  spot  can  certainly  form  a  conception  of  the 
situation  more  correctly  than  the  reader  who  has  not  been  there  and 
has  no  maps  to  assist  him.  With  such  approximation  I  have  pre- 
sented here  a  map  of  Black  Fly  bay,  a  map  ef  Animike  bay  on  the 
extreme  west,  south  Of  the  Narrows,  and  a  map  of  that  portion  of  the 
body  of  Ganflint  lake  which  is  geologically  of  greatest  interest. 
30 
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The  physiograpbic  enTironmeDt  of  QanSiat  lake  is  wild  and  pictnr- 
eaque.  It  liea  in  a  ruRged  valley  between  the  Giant's  Range  on  the 
oorth  and  the  Meaabi  Range  on  the  south.  The  former  stretches  west- 
ward to  Seagull  and  West  Seagull  lakes  and  eastward  with  a  tendency 
northward,  far  into  the  interior  on  the  Canadian  aide.  This  in  seen 
lying  in  the  southern  horizon  from  the  high  elevations  north  of  Sag- 
-anaga  lake.  The  Metabi  Range  extends  equally  far  toward  the  east 
and  west;  but  it«  main  mass  lies  nearer  the  lake  than  that  of  the 
Oiant'a  Range.  The  sky-^ne  of  the  Giant's  Range  is  undulating  and 
«oft;  that  of  the  Mesabi,  notched,  jagged  and  precipitous.  As  we 
«nter  the  body  of  the  lake  through  the  Narrows,  one  of  the  cliff- 
Crowned  ridges  of  the  Mesahi  Range  lies  in  front.  This  fades  east- 
ward into  a  high  pass  and  this  is  bounded  by  a  vertical  wall  on  the 
east,  above  which  rises  the  massive  continuation  of  the  Range,  created 
chnracteristically  by  a  colaniniform  precipice.  This  Range,  precipit- 
ous on  the  north,  slopes  gradually  to  Loon  lake,  a  mile  distant  south- 
ward. Five  miles  from  the  western  extremity  of  the  lake  appears 
another  pass  over  which  lies  the  portage  to  Loon  lake  and  southward. 
The  lake  terminates  eastward  in  a  broad  valley  furnishing  exit  by 
Ounflint  river  to  North  lake.  On  the  north  of  Qunfiint  lake  stretch 
massive  ridges  of  earthy  and  crystalline  schists,  trending  diagonally 
east-north  east.  Behind  these  rise  the  higher  ranges  of  gneisses  and 
syenite. 

The  entire  surface  on  the  Minnesota  side  has  been  burned  over,  with 
the  exception  of  limited  areas.  A  memorandum  on  the  surveyor's 
plat  states  that  the  burning  occurred  in  1860.  Subsequently  the 
trembling  aspen  and  to  a  less  extent  tbe  white  birch,  have  taken  pos- 
session of  the  soil-covered  areas,  especially  along  the  lake  shores. 
Seen  from  the  lake  the  surface  of  this  young  forest  of  thickly  studded 
and  verdnre-clad  trees  presents  tbe  appearance  of  a  vast  meadow 
which  it  might  be  a  holiday  pastime  to  traverse;  but  the  geologist 
who  draws  near  to  this  meadowy  surface  with  the  intent  to  pass  be- 
yond to  the  brown  cliffs  which  frown  upon  it  from  the  highta,  will 
encounter  steeps  and  slides  and  rocky  walls  and  angular  taluses  and 
interwoven  branches  all  conspiring  to  render  his  ascent  slow  and  labo- 
rious. Along  the  northern  side  much  of  the  original  forest  remains, 
but  fallen  trunks  and  thickly  tangled  bushes  render  travel  even  more 
<difficnlt  than  on  the  American  side,  until  we  rise  above  the  soil-covered 
areas  to  ridges  of  bald  schists  and  syenite. 

The  shore-line  on  the  southern  side  is  little  broken  or  indented. 
One  well-marked  peninsula  occurs  and  another  broader-mouthed,  de- 
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iermined  by  aubordiD&te  ridges  of  the  Mesabi  Range.     On  the  north, 
however,  the  shore  is  deeply  iadeated  by  bays  and  proinoatories. 

This  lake,  according  to  the  barometric  observations  of  Prof.  N.  H. 
Winchell  lies  1,052  feet  above  lake  Superior. 

Geologically  Oonflint  lake  posftsses  interest  which  is  destined  to 
Tender  it  a  classic  regiout  It  tonches  the  confines  of  three  nncon- 
formable  systems  of  Archeean  rocks,  and  brings  to  light  facts  which 
may  probably  serve  to  relieve  many  of  the  difficulties  which  have 
beset  the  investigation  of  the  ancient  formations  of  America.  The 
Giant's  Range  on  the  north  is  composed  of  Byenite  and  syenitic  gneiss, 
the  slopes  of  which  attain  the  lake  shores  around  parts  of  the  expan- 
sion. These  are  flanked  by  crystalline  schists  which  probably  abut 
obliquely  on  the  lake  and  these  are  succeeded  by  vertical  earthyschists 
forming  ridges  which  run  obliquely  parallel  with  the  north  shore  and 
exhibit  an  instruative  passage  downward  to  the  mica  and  hornblende 
schists  and  gneisses.  These  earthy  schists  retain  all  the  characteristic 
petrographic  and  structural  characters  of  the  argillytes  and  serieitic 
schists  occurring  on  Knife,  Fall,  Long  and  Vermilion  lakes;  and  are 
also  identical  in  physical  characters  with  the  vertical  slates  seen  north 
of  Saganaga  lake. 

In  the  immediate  vicinity  of  the  massive  outcropsjof  these  vertical 
slates  occnr  the  black,  carbonaceous,  flinty  and  magnetitic  slates 
plainly  identifiable  with  the  Animike  formation  of  Hunt,  and  equally 
demonstrated  by  mj  uvrn  observations,  to  be  the  same  system  of  rocks 
as  by  Murray  and  Logan  were  named  Huronian.  But  these  possess 
but  a  gentle  dip  toward  the  sooth  and  are  abruptly  unconformable  with 
the  Vermilion  and  Qunflint  slates.  They  are  equally  diverse  in  pet- 
rographic characters. 

Finally,  a  fourth  vast  formation,  later  in  origin  and  eruptive  in 
character,  occupies  most  of  the  surface  along  the  south  shore  of  the 
lake.  It  crowns  and  characterizes  the  bills  of  the  Mesabi  Range, 
forming  high  columnar  precipices  rising  above  perpendicular  cliffs  of 
Animike  black  slate  facing  north,  and  sending  down  numberless  ta- 
luses  of  angular  fragment))  sloping  steeply  toward  the  lake  shore.  The 
aame  eruptions  which  flooded  the  country  on  the  south  of  the  lake 
extended  to  the  north.  The  columnar  hill-crests  resting  on  nearly 
horizontal  Animike  slates  occurnear  the  western  end  of  the  lake  and 
at  several  points  thence  eastward;  but  they  occur  also  resting  on  the 
vertical  slates,  as  seen  at  the  great  promontory  of  Enife  lake  and 
again  on  sec,  7,  66-0  on^nife  lake.     But,  in  the  vicinity  of  Gunflint 
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lake,  the  gabbro  has  iiot  been  found  covering  syenite  of  the  Gisnt'* 
Range, 

This  lake  under  the  name  of  "Flint  Lake"  appears  to  have  been- 
travereed  by  Dr.  Nofwood  in  1849;  but  there  is  difficnlty  in  identify- 
ing his  facts  and  localities.  The  formation  which  I  here  describe  as 
Animike  slate  is  by  Norwood  styled  "slaty  hornblende"  and  another 
rock  is  called  "hornblende  rock;*'  and  this  is  represented  between 
the  slaty  hornblende  and  a  "quartz  rock"  described  as  "a  short  dis- 
tance below"  the  slaty  hornblende.  He  recognizes  on  the  north  shore- 
a  ridge  of  "siliceous  slate  somewhat  chloritic,"  with  Stratificsl  iuD 
not  discovered.*  A  reconnoissance  was  made  along  the  internati(ina( 
bonndary  in  1880  by  professor  N.  H.  Winchell  and  be  has  given  a. 
comprehensive  general  view  of  the  geology.  He  noted  the  uncon- 
formable vertical  schists  od  the  north  shore  t  To-  this  subject  more- 
particular  reference  will  be  made. 

More  recently  the  shores  of  Qunflint  Uke  have  been  examined  hy 
the  geologists  of  the  TJ.  S.  Geological  Survtyl  and  to  their  published 
results  more  especial  reference  will  be  had  in  my  details  of  observations. 

The  report  of  my  field  observations  iu  the  vicinity  of  Gunfiint  lake- 
will  begin  at  the  outlet  on  the  north,  and  will  first  cover  the  region 
of  the  expansion,  proceeding  along  the  west  shore  to  the  Narrows, 
and  then  along  the  north  and  easterly  shores  in  snccession.  It  wilt 
then  take  the  westerly,  southerly  and  easterly  shores  of  the  main 
body  of  the  lake,  and  lastly  the  tiorth  shore  and  its  vicinity. 
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Fig.  30.— G««erai  map  of  the  principal  part  of  Ounflint  lake  and  vicmHy. 
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(1).    GuJtfiint  lake.    The  Expansion. 

The  general  featuren  of  the  expansion  may  be  learned  from  the 
small  map-    Figure  32,  beyond. 

N.  B.  i,  N.  E.  1,  sec.  13,  T.  65-4.  Here  a  shattered  bluff  of  syenite 
attracts  atteution.  The  blocks  lie  along  the  shore  in  enormoas 
masses.  A  photographic  view  was  taken  from  a  small  island  facing 
the  :3cene. 

S.  W.  i,  a.  E.  1,  sec.  13.  T.  95-4.  Bottom  of  western  bay  of  the 
expansion.  The  northern  shore  of  the  bay  presents  continuous  and 
conspicuous  outcrops  pf  syenite  (650).  At  this  point  is  good  Saganajca 
ayeaite  in  an  enormoas  outcrop. 

North  line,  sec.  23,  T.  65-1,  head  of  bay.  Here  ;are  only  syenite 
bowlders. 

N.  E.  i,  N.  E.  i,  sec.  24,  T.  65-4.  South  side  of  same  bay.  Sag- 
anagti  syenite  outcrops. 

N.  E.  i,  sec.  24,  T.  65-6.     A  few  rods  further  south. 

Seeing  a  carious  crest-like  formation  at  summit  of  the  hill  sooth  of 
this  western  bay,  I  undertook  to  visit  it.  One-third  of  the  way  up,  an 
overturned  tree  exposes  some  slaty  fragments  which  prove  to  be  largely 
magnetite — but  partly  changed  into  hEematite.  I  had  seen  a  similar 
stray  piece  of  slaty  magnetite  at  Ounflint  falls. 

Uoek  651.     Magnetitic  schist  fragments. 

Fragments  of  slate  as  I  proceed  are  frequently  seen  turned  up  by 
fallen  trees;  but  syenite  bowlders  are  abundant  on  the  surface. 

In  one  place  the  magnetic  rock  (653)  was  solid,  andhadagraywack- 
-enitic  aspect. 

S.  W.  i,  N.  E.  i,  sec.  CI,  T.  65-4.    Near  the  crowning  crest. 

The  slate  becomes  flinty  (653)  with  evidences  of  a  near  outcrop. 

Near  here  are  many  fragments  of  a  diahasie  character,  judging  from 
fuicroscopic  appearance. 

Rock  653.     Diabase  or  noryte,  near  the  crest. 

N.  E.  i,  sec.  24,  T.  65-4.  On  the  crest  half  a  mile  south  of  the 
'bay.  An  outcrop  of  clearly  igneous  rock,  rising  in  a  precipice  facing 
northward,  and  ending  in  an  escarpment  on  the  west.  There  is  a  fine 
Tariety  having  the  external  aspect  of  diabase  (655).  There  is  a  coarser 
variety  with  tabolar  feldspar  crystals  weathering  pale  greenish ;  with 
masses  (not  lamallee)  of  a  black  mineral  probably  angite,  and  a  con- 
spicnona  amount  of  a  black  shining  mineral  which  is  probably  mag- 
iietit«.     I  think  the  coarse  variety  may  be  called  gabhro  (654), 

N.  E.  i,  sec.  24,  T.  65-4.    On  the  return,  at  summit  of  the  northern 
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of  the  two  ridges,  I  find  in  place,  a  rock  inclosing  schistic  pieces,  audi 
otherwise  consiBtiog  chiefly  of  graias  of  magaetite,  with  an  intersti- 
tial medium  of  light  color  looking  like  plagiocUse,  and  in  places  shin-^ 
ing  like  quartz— 666. 

The  summit  of  the  crest  visited  is  level  for  four  or  fire  rods,  then  a 
depreaeioD  southward,  then  another  level  space  of  foar  or  five  rods. 

A  few  rods  further  east  I  made  another  ascent  of  this  hill  in  compa- 
ny with  N.  H.  Wiachell,  after  having  studied  all  other  points  in  the 
vicinity  of  Qnnflint  lake.  I  made  another  traverse  of  this  ridge  be- 
tween Animike  bay  and  the  western  bay  of  Gunflint  swell  or  expan- 
sion. Syenite  bowlders  are  abundant  on  the  shore,  and  eontinae  up 
the  slope  to  the  very  summit.  About  one-third  of  the  way  up,  Ani- 
mike slate  fragments  appear.  On  the  first  low  ridge,  are  large  frag- 
ments of  a  rock  looking  like  undeveloped  "muscovada"  (838),  nndjn 
contact  with  magnetite.     Compare  with  rock  656. 

Rock   82i.     Magnetite  in  contact  with  823. 

This  outcrop  undoubtedly  corresponds  with  that  before  seen  by  me 
at  N.  E.  i  sec.  24,  rock  6S6,  further  west. 

A  little  farther  up  the  hill  are  many  large  masses,  evidently  not  far- 
out  of  place,  of  a  rock  substantially  a  qnartzyte  (835).  I  have  seen  it 
elsewhere  in  connection  with  Animike  slates.  It  consists  of  spherical 
grains  of  glassy  quartz  cemented  hf  a  white  groandmass,  and  on  a 
weathered  surface  looks  finely  oolitic. 

S.  E.  i  N.  E.  i  sec.  34,  T.  65-^.  Proceeding  westward  along  the 
summit  of  this  ridge,  we  saw  a  gabbro  ridge  a  little  farther  north  and 
visited  it.  This,  undoubtedly  is  the  gabbro  cliff  seen  by  me  before — 
rock  654 — but  approached  now  from  a  different  direction.  The  bluff" 
here  is  about  ten  feet  high,  and  of  coarse  characteristic  gabbro.  Thift 
rests  directly  on  little  altered,  thin-laminated  state  in  a  horizontal  po- 
sition, and  forms  the  most  northerly  illustration  seen  about  Qunflint 
lake,  of  the  juxtaposition  of  gabbro  and  Animike  slate.  We  did  not 
however,  see  the  formations  in  place  nearer  than  fifteen  inches  of  each 
other;  but  we  saw  the  slate  in  several  places,  as  high  as  the  bottom  of 
the  gabbro  in  other  places. 

The  layers  of  the  slate  are]of  two  kinds;  1st,  a  blaci;,  carbonaceous, 
iron-bearing  rock;  2d,  a  heavy  light  gray  rock.  Both  kinds  are  often 
opposite  sides  of  the  same  laminse.  Both  kinds  are  equally  heavy.  This 
iron  is  not  magnetic,  but  in  the  bluff,  a  cause  exists  of  disturbance  of 
the  needle. 

Rock  826.    Oray  and  black  iron-bearing  Animike. 

We  examined  the  fragments  of  slate  fallen  down  from  the  cliff,  in 
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the  hope  of  some  trace  of  organic  remaioa ;  but  found  nothing.  There 
is,  however,  a  curiously  fitted  and  scrobicuUte  surface  on  some  of  the 
layers  which  I  took  for  subsequent  study. 

Rock  827.    Animike  slate  with  scrobicuUte  surfaces. 

In  this  place  occurred,  also,  as  I  have  seen  elsewhere  in  the  Animike 
slate,  surfaces  ot'laminie  covered  by  concave  depressions  of  an  ovoid 
or  spherical  character,  resembling  what  the  elder  Hitchcock  named 
Batrachoide$  nidi/icans.  I  have  discovered  that  spheroidal  concretions 
between  laminee  sometimes  cause  such  appearance. 

Rock  828.     Gherty  concretions  producing  Batrachoidea  nidtficans. 

S.  E.  i  N.  W.  i  sec.  19,  T.  65-3.  '  At  the  narrows,  American  side. 
The  gabbro  which  covers  the  hill  just  described,  abuts  on  the  shore  iu 
rude  basaltic  forms  20  to  25  feet  high.  The  level  of  the  base  of  the 
gabbro  here  is  fifty  feet  or  more  below  the  base  on  the  crest  of  the 
ridge  west  of  the  narrows.  This  fact  furnishes  evidence  that  the  gab- 
bro flowed  over  a  surface  already  deeply  eroded.  I  shall  present  in 
this  report  much  more  evidence  of  the  same  purport. 

A  stady  of  this  gabbro-crowned  ridge  of  Animike  slate,  supplement- 
ed by  an  examination  of  the  slope  along  the  north  side  of  Animike 
bay  (to  be  described)  points  toward  relations  set  forth  in  the  following 
diagram : 


Fig.  31. — Rtlation  of  gabbro,  slate  and  syenite  mar  the  narrows  ofOun- 
flint  lake.    Sections  from  north  to  sonth. 

[NoTB. — Tbe  numbers  ezpreued  on  the  diagram  indicate  the  places  where  rock 
nmples  were  collected,  aa  followa: 

1262  it  the  locality  for  rocks  651-2.        1263  is  the  locality  for  rocks  es2  (biB)Bnd  6G3 
laes  "  "  656  1264  "  '■  854-5 

N.  H.  W.] 

Returning  now  to  tbe  north  shore  of  Gunflint  Swell,  we  find  Black 
Fly  bay  resting  on  the  Banks  of  a  syenitic  ridge  belonging  to  the 
Giant's  Range. 
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Fig.  32,  Map  of  localitiet  around  Black  t^lg  bay,  northwest  part  of 
Gunfiint  lak«.  (The  territoiy  is  GaDadian  bat  the  lines  of  the  Amer- 
ican land  surveys  are  extended  over  it.) 


Note. — Locality  numbers  correspond  t 
1330  stows  the  locality  for  rock  716. 
1436  '"  "  819-21. 

1833  ■•  '*  717-18. 

1833  '■  "  719. 


I  rock  wroples  M  follows: 
1339  abows  the  locality  for  rock  730-21. 
1339  "  '•  722. 

1267  "  "  «S5bU. 


[N.  H.  W  1 

Sec.  18,  T.  dfi-3,  as  of  Minn.  Well  deTeloped  syenitic  gneiss  (716) 
along  the  shore,  with  medium-sized  quartz  grains.  The  constituents 
bare  a  gneissic  arrangement.  The  same  continues  to  the  extremity 
of  the  singularly  prolonged  narrow  point  of  the  bay. 

N.  E.  i,  sec.  IB,  T.  66-5.  Ridge  of  syenitic  gneiss  north  of  Black 
Fly  bay.  Examined  carefully  at  many  points  and  as  far  as  the  sum- 
mit. The  rock  has  a  sort  of  groandmass  of  reddish  and  whitish  feld- 
spar, with  irregularly  elongated  cakes  of  quartz,  all  disposed  from  east 
to  west,  with  only  a  little  hornblende,  and  that  not  well  formed.  On 
the  whole,  it  much  resembles  the  gneiss  of  8ec.*12,  65-3  W.,  as  of 
Minn.,  rocks  806-14,  (which  see  beyond).  It  further  resembles  it  in 
containing  fragments  of  hornblende  schist,  which  are  all  disposed  in 
the  same  direction.     I  feel  a  strong  confidence    a   the  opinion  that  if 
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the  region  of  approsch  between  the  (toeiss  and  the  probable  gouthward 
lying  Eewatin  scliists  were  not  corered  by  thisbaj,  we  should  witness 
the  same  hind  of  a  transition  from  one  to  the  other  an  certainly  exists 
north  of  the  east  end  of  Gunfilnt  lake.  (See  descriptions  further  on.) 
It  is  also  not  improbable  that  such  transitions  aomeiimes  occur  along 
the  line  of  strike  of  the  schistic  formation. 
Rock  819.    Syenite  gneiss. 

Itock  620.     Hornblende  schist  pebble  in  the  gneiss. 
Rock  831.    Contact  of  last  two. 

Extreme  point  of  Black  Fly  bay.  Beyond  this  a  valley  continues 
which  is  greatly  obstructed  by  syenitic  bowlders.  There  would  hare 
been  a  prospect  of  finding  the  rocks  which  inierrene  between  the 
gneiss  and  the  Animike  bill  on  the  south  if  time  had  been  sofiBcient 
for  the  OTerland  exploration.  Leaving  the  valley  I  ascended  the  hill 
f>a  the  south  aide  of  Black  Fly  bay.  It  seems  at  first  almost  formed 
-of  syenite  bowlders,  largely  of  the  Saganaga  variety  of  syenite. 

N.  W.  i.  sec.  17,  T.  65-3.  as  of  Minn.      On  the  hill  and   hillside 
south  of  Black  Fly  bay.     Proceeding  westward  along  the  hillside  just 
'  below  the  crest,  in  search  of  an  outcrop  of  syenite  or  of  slate,  I  found 
fragments  of  slate. 

A  little  farther  along,  large  fragments  of  iron  state  dipping  still 
south — so  little  disturbed.     Continued  a  quarter  of  a  mile  along  this 
slope,  finding  slate  fragments,  in  extreme  abundance,  but  not  any  un- 
disturbed ledge. 
Rock  717.     Magnetitic  slate  fragments,  as  above. 
Rock  718.     Granular  or  oAlitic  magnetite. 

No  slatinese  is  seen  in  the  oalitic  magnetite,  but  it  is  included  in 
the  slate  formation. 

N.  W.  i,  sec.  17,  T.  65-3,  as  of  Mtnn.  Outcrop  of  slate  by  water's 
edge.  Dip  7°,  S.  20°  W.  (by  needle).  This  is  about  sixteen  rods  from 
the  syenite  on  the  north  side  of  the  bay.  The  slate  is  banded  and 
siliceoas  (719).     It  is  the  nearest  seen  to  the  syenite. 

S.  "E.  i,  sec.  18,  T.  65-3,  as  of  Minn.     Slate  having  same  appearance  - 
as  last. 

S.  £.  i,  sec.  18,  T.  65-3,  as  of  Minn.  Extremity  of  cape  in  eastern 
line  of  Black  Fly  bay.     Bongh  slate  dipping  7°  southward. 

S.  E.  i,  sec.  18,  T.  66-3,  as  of  Minn.  Just  south  of  the  cape.  A 
remarkable  display.  In  a  rounded,  naked  bluff  fifteen  feet  high,  is 
seen  the  aspect  of  a  eonglomerate,  with  many  whitish  constituents. 
Examioation  shows  it  to  be  a  portion  of  the  slate  formation  contorted 
in  a  striking  manner.  The  laminations  are  still  presented,  and  serve 
31 
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to  eTince  the  diBtnrbance.  There  are  some  quartzose  layers,  and  some 
quartz  veins.  Much  of  the  slate  has  atsamed  a  flinty  constitution, 
and  some  laminn  are  of  red  jasper.  There  are  patches  of  what  I  have 
called  odiitic  magnetite,  and  areas  in  which  the  spherules  are  sparsely 
scattered  in  a  somewhat  homogeneous  matrix  of  undetermined  char* 
acter.  In  some  places,  the  crTStallitie  magnetite  sparkles  brilliantly, 
and  there  are  others  in  which  it  has  been  oxidized  by  water  and  burn 
ings,  into  a  crumbling,  ferruginous  mass,  like  the  waste  of  a  haema- 
tite mine. 

Rock  720.     Various  examples  of  the  slate  of  the  formation. 

Rock  721.     Magnetite  in  its  various  conditions. 

It  does  not  appear  whether  this  disturbance  has  resulted  from  action 
of  the  contiguous  syenite  or  the  equally  contiguous  gabbro.  With 
some  probability,  however,  it  is  connected  with  the  gabbro  overflow. 
Yet  another  explanation  remains. 

Observations  elsewhere  prove  that  the  syenitic  gneiss  is  older  thaw 
the  Eewatin  slates  and  that  these  are  older  than  the  Animike  slates;: 
while  the  gabbro  is  more  recent  than  the  latter.  Disturbances 
of  the  Animike  therefore  must  be  attributed  to  the  latter.  Bat  it  is 
by  no  means  certain  that  the  flinty  and  jaspery  contortions  above  des- 
cribed could  have  been  caused  by  an  overflow  of  gabbro. 

N'either  does  it  appear  probable  that  the  magnetite  ta  accnmalated 
in  quantities'  of  commercial  importance.  Every  occurrence  is  local 
and  limited.  An  unlimited  qoantity  is  held  in  the  formation;  but  like 
the  magnetite  oFPenokee  Gap,  it  is  too  much  dispersed. 

N.  E.  i,  N.  E.  i,  sec.  19,  T.  65-3,  as  of  Minn.  Altered  slate  like  that 
last  described. 

N.W.i,Bec.  20,  T.  66-8,  as  of  Minn.  Seeingahigh  crag  off  the  head 
of  this  little  southeastward  projecting  bay,  I  landed  to  visit  the  spot. 
Here  a  ledge  of  magnetitic  slate  outcrops.  . 

S.  W.  i,  N.  W.  i,  sec.  20,  T.  65-3.  as  of  Minn.  The  crag  proved  to 
be  an  enormous  buttress  of  coarse  gabbro  resting  on  well  laminated 
slate,  and  presenting  the  striking  profile  exhibited  in  part  in  the  dia- 
gram, fig.  38. 

Much  of  the  slate  is  flinty,  and  most  of  it  contains  much  magnetite 
(723).  Some  of  the  sabbro  is  very  coarse  and  tends  to  decay;  the  finer 
is  more  solid.  There  are  patches  showing  large  parallelopipedons  of 
feldspar — like  the  sanidine  in  the  trachyte  of  the  Drachenfels.  It 
tends  toward  rode  columnar  shapes,  some  of  which  are  quite  imitative 
of  true  basalt. 
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Fig.  SS.—Oahbro-erown«d  Animike  cliff,  near  Black  Fig  hay  of  GuTiflint 
laH. 
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K.  £.  i,  sec.  19,  T.  66-3,  as  of  Mion.  Contorted  alate.  Gabbro  can 
he  seen  on  the  hill  in  the  backgroaod. 

At  the  narrows,  east  side.  Gabbro  (656  bis)  as  already  described  on 
the  west  side.  The  gabbro  crowning  the  hill  north  of  Animike  bay 
■«ontinueB  in  the  hill  south  of  the  body  of  Black  Fly  bay;  and  prob- 
ably continues  into  the  high  bluff  Tisited  in  the  N.  W.  i,  wc,\  90,  T. 
-65-3,  as  of  Mioo. 

(2)    Qunflint  lake,  west,  south  and  east  shorts. 

From  the  narrows  the  basaltiform  gabbro  coslinnes  into  the  month 
•of  Animike  bay. 


Fig.  S4.    Localities4a  the  vicinity  of  Animikebay,  Gunflmt  lake. 

Hilt  nnmbtn  OD  tlili  mip  cor 
xOJ  tn  rock  US  bli.'im  to  rw 
laii  to  rock  M4,  1^  lo  iDCki  US-TI,  and  1S»  la  rock  ITS. 

S.  W.  i,  N.W.  i,  sec.  19,T.  65-8.  Diabase  (or  noryte)  inclosing  nod- 
•uleB  of  pale,  amber>colored  striated  feldspar. 

Rock  666  (bis);  Diabase  (noryte  ?)  with  much  magnetite.  Per- 
iiapB  only  a  very  fine  cond^ion  of  the  gabbro. 

S.  W.  i.  N,  W.  i,  sec.  19,  T.  66-3.  Mouth  of  Animike  bay,  north 
side.  Bock  like  rock  666  in  structure,  but  without  magnetite — having 
a  feldspatbic  ingredient  instead*  Man;  small  fragments  of  black  min- 
eral sometimes  resembling  charcoal— perhaps  anthracite.  In  places  it 
holds  a  multitude  of  rounded  pebbles,  and  forms  a  conglomerate  with  a 
cherty  groundmass.  Qenerally  it  contains  magnetite  in  such  places, 
and  this  is  sometimes  accumulated  in  much  purity.  The  following 
specimens  illustrate  the  rarieties: 

Rock  657.     Fine  gabbro  without  magnetite. 
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Bock  658.     CoQglomeritic  variety  as  abore. 

Rock  869.    Magnetitic  specimens. 

This  formation,  in  spite  of  its  massive  appearance,  in  man;  places- 
is  really  bedded.  One  of  the  specimens  of  6Sfi  shows  it.  On  making 
a  trip  np  the  hillside,  I  ftnd  places  really  slaty,  and  partially  argiUitic, 
bat  generally  magnetitic. 

The  bedding  of  this  formation  is  nearly  horizontal.  All  the  large 
fragments  near  the  shore,  too  fresh  and  angalar  to  bare  been  much 
moved  from  place,  are  horizontally  bedded.  Not  a  fragment  standa- 
on  edge.  On  the  hillside,  the  outcropping  ledge  appears  quite  clearly 
to  possess  horizontal  bedding. 

So  much  then  is  settled :— these  are  characters  of  the  Animike  for- 
mation. 

K.  E.  i,  S.  W.  i,  sec.  24,  T.  66-4.  Four  rods  along  the  shore  west- 
ward,  the  noryte  comes  to  the  shore;  as  it  also  does  six  rods  east  of 
the  last  locality. 

N.  E.  1.  S.  E.  1,  see.  24,  T.  65-4.  North  shore  of  Animike  bay,  a. 
few  rods  further  westward.     Horizontal  magnetite  slate  (660). 

This  bears  au  extteme  resemblance  to  the  magnetitic  slates  of  Pen- 
okeegap — as  the  latter  slates  reminded  me  wfaentbere,  of  theHuronian 
slates  north  of  lake  Huron  which  I  had  then  recently  examined. 

N.  E.  i,  8.  E.  i,  sec.  24,  T.  65-4.  "North  side  of  Animike  bay. 
The  ledge  of  noryte  comes  to  the  shore  again,  standing  in  great  ver- 
tical flakes.  But  fifteen  feet  west,  finely  characteristic  slate,  weU 
banded  and  tending  readily  to  split,  is  seen  resting  in  place  (661),  in 
a  horizontal  attitude.  This  is  clear,  and  incapable  of  question.  The- 
formation  is  rather  flinty. 

Immediately  under  these  banded  slates  is  a  massive  layer  of  almost 
pure  magnetite  (663)  at  least  fifteen  inches  thick. 

These  observations  show  that  the  slates  seen  on  the  northern  slops 
of  this  hill  are  of  this  formation,  and  that  they  repose  on  the  syenite, 
at  least  on  the  north  side,  and  have  been  overfiowed  by  gabbro  from 
vent  remote  or  contigoons.  A  section  across  the  hill  would  be  there- 
fore as  already  shown  in  fig.  SI,  The  following  observations  confirm 
this  eonclasion. 

Rock  662.    Magnetite  in  a  band  fifteen  inches  thick,  as  mentioned 
above.    It  breaks  into  flakes  at  right  angles  with  the  bedding. 
Rock  663.    Magnetite  from  the  laminated  portion. 
Near  western  extremity  of  Animike  bay. 

The  slates  outcrop  in  a  low  ledge  on  the  immediate  shore,  and  show 
a  dip  nearly  south,  or  a  little  east  of  south,  at  an  angle  of  5°,  as  shown 
below. 
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Fig.  35.    Exposure  of  Animike  slate  near  head  of  Animike  bat/,  Gun' 
fiint  lake. 

S.  E.  i,  S.  E.  i,  see.  24,  T.  65-6.  North  of  extremity  of  Animike 
bay.  Twelve  rods  from  the  water,  on  the  hillside,  the  slates  outcrop 
in  a  thinly  laminated  condition  (664).  I  counted  115  laminss  in  the 
apace  of  twenty-two  and  a  half  inches.  The  formation  has  a  dip  of 
8°  toward  S.  20°  E.     It  is  quite  magnetitic. 

A  few  steps  further  up  the  hill.  Here  we  hnve  a  clear  demonstra- 
tion of  an  overflow  of  noryte  and  gabbro  on  the  slate.  The  following 
drawing  was  made  on  the  spot,  fig.  36. 


Fig.  36.     Relation  of  basaltifortn  gabbro  and  slate,  near  head  of  Animike 
bay.    Looking  north. 

Fig.  37.     Relation  of  basaltiform  gabbro  and  slate,  near  head  of  Animike 
bay.    Looking  tcest,  and  shomng  dip  of  the  slate. 

The  gabbro  near  the  contact  is  charged  with  magnetite,  but  a  few 
feet  above,  it  is  quite  characteristic.  The  slate  also  becomes  harder 
.and  more  magnetitic  near  the  contact. 

Rock  665.    Slate  Ij  inch  from  gabbro  (Ticket  is  on  upper  side.) 

Kock  666.    Magnetitic  slate  tn  absolute  contact. 

Rock  667.     Oabbro  in  contact  with  666. 

Rock  668.    Gabhro  five  or  six  feet  higher  than  667. 

Rock  669,     Oabbro  six  inches  above  667. 

.Bock  670.    Gabbro  twelve  inches  above  667. 
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Rock  671.    Oabbro  eighteeQ  inches  above  667. 

Head  of  Animike  bay.  Here  within  eigkt  rods  of  the  shore,  ia 
Another  contact  of  a  similar  kind,  which  is  exposed  for  a  distance  of 
more  than  75  feet 

Rock  672.    Magnetitic  slate  a  foot  below  contact  with  gabbro. 

South  of  west  extremity  of  Animike  bay.  A  hill  here  75  feet  high 
is  composed  of  slates  similar  to  those  seen  in  fig. .35. 

The  outcrop  extends  to  the  shore. 

S.  W.  i.sec.  I9,T.  65-3.  Middleof  south  shore,  Animike  bay.  Slate, 
considerably  crnmpled  and  broken;  but  this  maybe  an  incident  of 
denudation. 

Close  by  this,  eastward,  a  larger  outcrop,  less  slaty  than  usual,  ia- 
-clnding  large  lenticular  compact  portions. 

The  next  small  bay  south  of  Animike  is  not  represented  on  the  plat, 
and  is  separated  from  Animike  by  a  long  spitalso  not  represented.  In- 
to the  head  of  this  little  bay  empties  a  deep  and  slow-flowing  stream 
op  which  I  ascended' until  canoe  navigation  was  interrupted. 

N.  E.  i,  N.  £  i,  sec.  25,  T.  65-i.  About  a  third  of  a  mile  up  the 
river,  in  see.  24,  on  the  the  south  aide,  is  a  high  cliff  of  slate,  in  a  near- 
ly horizontal  position.  I  did  not  ascertain  whether  gabbro  is  at  the 
top. 

A  great  quantity  of  magnetitic  slate  has  fallen  down  in  a  talus. 

On  the  north  bank  of  this  stream,  the  magnetitic  slate  makes  a  low, 
smooth-surfaced  outcrop,  giving  the  appearance  of  gray  wacke ;  but  ex- 
amination proves  its  character. 

Jfemaranduin  —According  to  the  teslimoiiy  of  Mr.  Buddie,  an  iDielligoDt  «z- 
plorer  and  mine  raaater,  the  Mme  lioriEODtsI  condition  of  thiB  formation  continues 
tliroagh  lec    33,  T.  06-4 

N.  E.  i,  sec.  25,  T.  65-4  Magnetitic  slate  in  great  solid  masses — 
rock  67S. 

N.  W.  i,  sec.  SO,  T.  65-3.  West  end  Qunflint  lake.  Here  is  the  ex- 
traordinary occnrrence  of  a  sandy  beach. 

Here  I  found  camped  a  party  of  explorers  for  iron.  Mr.  Saddle,  in 
«bai^e  informed  me  that  in  sec.  28,  T.  65-4,  he  had  Euncovered  mag- 
netic iron  ore  for  a  distance  of  1,600  feet.  It  lies  almost  horizontal, 
and  is  similar  to  that  seen  in  sec.  24.  This  is  all  to  the  south  of  the 
Oiant's  Range  (v.  page  80) 

A  gap  throngh  the  Mesabi  Range  south  of.  here,  which  makts  a 
conspicions  feature  in  the  soathern  horizon  as  viewed  from  the  nar- 
rows, is  limited  on  the  east  and  west  by  corresponding  precipitous  es- 
carpments and  seems  to  be  a  suitable  place  for  a  trail  southward.  The 
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Indians  consider  the  gap  as  caused  by  8  subsidence.  The  cliff  on  the 
west  is  undonbtedl;  an  interruption  of  the  ridgb  visited  about  a  third 
of  a  mile  np  the  river  in  sec.  24.  It  does  not  appear  from  a  distance 
that  this  range  is  gabbro-crowned ;  but  from  other  positions  along  the 
lake  the  gabbro  is  obvious. 

N.  W.  i,  N.  E.  i,  sec.  30,  T.  65-3.  North  side  of  long  point.  Slate 
occurs  all  along  this  point  and  at  the  extremity.  I  made  an  excursion' 
to  the  summit  of  the  ridge,  but  found  no  indications  of  eruptive  rock. 

N.  E.  i,  S.  El  i,  sec.  30,  T.  85-3.  Main  shore  south  of  point.  I  de- 
termined to  visit  the  cliff  about  half  a  mile  inland.  This  is  a  contin- 
uation  of  the  ridge  mentioned  on  sec,  24.  About  half  the  way  up  I 
found  slate. 

S.  E.  i,  8,  E.  i,  sec  30,  T.  65-3.  At  foot  of  cliff.  This  proves  to  be- 
gabbro  (674)  of  the  coaser  sort.  The  cliff  is  about  ]  5  or  IS  feet  high- 
above  the  talus. 

N.  E.  i.  N.  W.  i,  sec.  32.  T.  65-3.  At  summit  of  hHl.  The  outloot 
from  here  is  wide  and  full  of  scenic  interest.  -  Looking  northward, 
a  range  of  mountains  si retch«B  east  and  west  along  the  horizon,  ap- 
parently six  to  ten  miles  distant.  From  the  west  it  reaches  to  the 
river  entering  the  northern  swell  or  expansion  of  Gunflint  lake,  grad- 
ually lowering  as  it  approaches  the  stream.  White  rocks  can  be  seem 
exposed  at  numenms  places.  The  same  range  extends  pn  the  east  or 
Canadian  side  of  the  stream,  and  its  slopes  are  very  frequently  markedi 
by  white  syenite  exposures.  These  hills  are  part  of  the  Giant's- 
Range.. 

In  the  nearer  foreground  are  seen  the  narrows  and  the  mouth  of 
Animike  bay  and  the  shore-line  features  toward  the  east. 

I  made  a  sketch  of  this  interesting  landscape,  and  afterward  decided 
that  it  ought  to  be  photographed.  Accordingly  I  returned  to  the  ca- 
noe and  brought  photographic  apparatus  and  Mr.  Grant,  and  the  event 
proved  that  the  views  obtsined  were  entirely  satisfactory.  They  are- 
reserved  like  others  for  the  final  report. 

N.  W.i,  N.  W.  i.  sec.  28,  T.  65-3.  To  this  point,  a  mile  from  the- 
point  on  the  shore  at  which  the  cliff  was  visited  no  outcrops  were- 
seen.  The  slope  is  densely  covered  with  young  poplars.  Here  is  a 
ledge  of  slate  four  or  five  feet  high,  rather  thin-laminated. 

N.  E.  i,  N.  W.  J,  sec.  28,  T.  66-3.  No  outcrop  is  found  here,  but 
it  seemed  best  to  examine  the  fragments.  They  are  mostly  gabbro,  of 
the  variety  which  occurs  a  short  distance  above  the  slate.  But  some- 
are  massive  magnetitic  layers  from  the  slate.     The  latter,  to  the  eye,. 
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much  resembles  the  former.  Here  also  are  some  samples  of  the  coarse 
gabbro. 

Rock  675.     Magnetitic  rock,  apparently  from  the  slate. 

Rock  676.     A  peculiar  variety  of  gabbro. 

N.  W.  i,  N.  W.  i,  sec.  27,  T.  65-3.  Small  poiot  on  south  shore 
The  beach  is  strewn  with  a  great  assortment  (677)  of  striking  pebbles 
— mostly  flinty  and  jaspery,  aod  evidently  derived  from  the  slate. 

Bock  677.     Collection  of  jaspery  and  flinty  pebbles. 

Rock  678.     Curiously  banded  flint  pebble. 

S.  E.  i,  S.  E.  i,  sec.  23,  T.  65-3.  Near  west  point  of  strait  to  aoiall 
elongated  bay,  south  side-  A  couple  of  rods  back  From  the  shore  is  a 
bluff  of  ftabbro  (679).     It  seems  unusually  h^avy. 

This  bluff  does  not  break  down  and  form  any  talus. 

The  wall  of  gabbro  continues  east  and  strikes  the  shore  before 
reaching  the  extremity  of  the  point. 

S.  B.  i,  3.  E.  i,  sec.  23,  T.  65-3.  Extremity  of  point  at  strait. 
Oabbro  much  flner  than  No.  679,  and  much  less  characteristic  (680); 
but  it  is  a  prcloagation  of  the  back  part  of  the  same  bluff. 

Opposite  (east)  point  of  strait.  Continuation  of  gabbro,  forming 
a  knob  60  feat  high.  This  gabbro  ridge  appears  to  be  the  running  out 
of  the  high  range  visited  N.  W.  i,  N.  W.  I  sec.  32,  65-3,  and  in 
which  occurs  the  abrupt  notch  through  the  Mesabi  range  referred  to. 

The  course  of  the  range  is  less  eastvrard  than  the  axis  of  the  lake. 
Hence  all  gabbro  ranges,  both  sides  of  the  lake,  as  will  appear,  make 
&  small  angle  with  that  axis — those  on  the  south  side  retreating  iuland 
toward  west  by  south  or  west  southwest,  and  those  on  the  north  side 
retreating  inland  toward  east  by  north  or  east  north-east.  But  back 
(south)  of  the  range  which  runs  out  at  this  knob  rises  another  similar 
aai  parallel  range,  on  the  south  side  of  which  lies  Loon  lake. 

About  a  mile  east  of  this  bay  occurs  another,  entered  through  a 
broader  strait. 

S.  W.  i,  S.  W.  i,  sec.  19,  T.  65-2.  Farther  (eastern)  point  of  the 
bay.     No  outcrop  of  rock;  but  a  bowlder  beach, 

S.  W.  i,  S.  W.  i.  sec.  19,  T.  65-3.  Commencement  of  eastern  end 
of  Qnnflint  lake.  Gabbro  (681)  in  a  low  outcrop  at  the  beach.  All 
the  shore  along  here  is  strewn  with  angular  fragments  resembling  the 
same. 

N.  W.i,  S.  E.  i,  sec.  19,  T.  65-2.  A  gravel  beach  presenting  a  gray 
appearance  with  the  diversified  colors  of  its  pebbles  blood-red,  dull- 
red,  banded,  black,  gray  and  white,  all  siliceous;  many  of  them  are 
beautifully   translucent  flint;    others  the  most  fine-textured  jasper. 
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Collected  tin  fkxsortmpnt  f6S2).  All  them  most  be  in  place  somewhere- 
on  the  north  afaore,  or  below  water-level,  for  they  certainly  do  not  so- 
occur  along  the  sonthern  shore. 

The  remainder  of  the  eastern  end  of  the  take  presents  no  rocky  ont- 
cropB  Two  low  green  points  extend  into  the  lake,  bowlder-corered 
and  sandy.  A  chain  of  small  islands  lies  between  them,  and  these 
appear  to  be  simply  bowlder-formed. 

(8)    North  side  of  Gunflint  lake. 

It  will  be  most  convenient  to  return  to  the  Narrows  and  follow  the 
north  shore'toward  the  east. 

N.  E.  i,  sec.  19,  T.  65-!^,  as  of  Minn.  Low  outcrop  of  dark  rock 
appearing  stratified  vertically ;  and  I  can  find  no  trace  nf  other  strati- 
fication. Still,  this  fine,  almost  aphanitic,  diabase-looking  rock  (728)- 
belongs  to  the  slate  formation.  It  contains  much  magnetite,  and  the 
lighter  mineral  looks  more  siliceous  than  feldspathic. 

This  condition  of  the  Animike  is  to  be  compared  with  that  seen  on 
the  north  shore  of  Animike  ba}',  especially  Rock  663  from  a  locality 
not  more  than  half  a  mile  distant.  The  massive  rock  seen  on  the 
river  shore  too,  with  a  fmooth-snrfaced  outcrop  is  similar.  These  may 
all  be  outcrops  of  the  same  bed. 

S.  E.  i,  sec  19,  T.  65-3,  as  of  Minn.  Outcrop  similar  to  the  last. 
These  are  striking  examples  of  the  complete  disappearance  of  the 
sedimentary  structure  and  its  replacement  by  s  system  of  parallel 
jointage  in  a  position  nearly  vertical  to  the  original  bedding. 

On  s  later  occasion  I  visited  this  locality  for  the  purpose  of  assur- 
ing myself  that  the  vertical  strnctare  does  not  pertain  to  an  outcrop- 
of  the  vertical  slates  eeea  fnrther  east  on  this  shore.  The  following 
are  my  notes  on  the  second  visit.  "  The  formation  is  not  Kewatin. 
What  I  have  said  is  correct.  Although  the  rock  is  so  dark  and  huavy, 
it  does  not  afi'ect  the  needle.  I  suspect  much  anthracite  or  graphite 
mingled  in  it. 

Rock  817.    Dark  massive  Animike. 

"  It  is  not  improbable  thac  the  rock  is  on  the  border  line  between 
Animike  and  gabbro.  However,  in  travelling  along  the  north  shore 
of  Animike  bay  again,  I  notice  that  an  identical  rock  is  embraced 
within  the  slates.  I  obtained  another  hand  specimen  of  Rock  663.  It 
is  almost  incredible  however  that  the  mass  at  S.  E.  i,  sec.  19,  66-3. 
should  be  inclosed  in  the  slates;  and  the  jointed  condition  is  also 
against  the  supposition.  It  must  be  concluded  that  almost  identical 
rocks  are  embraced  in  the  slates  and  the  gabbro." 
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1.— TUs  Is  probably  corr«ct.  In  many  places  Bubeeqututly  vluted 
the  llDfl  of  Ihe  Junction  between  gabbro  aod  alate  was  verj  uncertain.  Bach  for- 
mation has  exerted  an  action  on  ibo  other.  Thia  is  revealed  in  approzimatemineral 
constitntlon  aod  rock  stracture.  A  rude  cniumoiform  arrangemuDt  often  ap|iears 
in  the  alatea  for  aeTenl  feci  below  the  contact.  In  other  places  bowever,  the  svi- 
deuL-e  of  mutual  Influence  li  whoUj  watiUog. 

S.  W.  i,  sec.  SO,  T.  65-8,  as  of  Minn.  Slate,  exposed  along  the 
slope  of  the  hills.  la  one  place  it  presents  a  dip  of  21',  X.  20°  £  ; 
bat  it  varies  locally,  and  I  feel  persuaded  that  It  has  fallen  or  slid  out  of 
position.  Farther  along  (eastvard)  it  dips  in  varions  directions;  and, 
in  the  course  of  16  rods,  it  presents  the  crumpled  and  altered  condi- 
tion of  the  slate  seen  at  sec  16.  6S-3,  as  of  Minn.,  rocks  720-721.  The 
shore  is  strewn  with  angular  fragments  of  the  banded  flinty  slate. 

N.  W.  i,  sec.  21,  T.  65  3,  as  of  Minn.  The  formation  here  ts  in 
the  condition  of  a  breccia  consisting  of  angular  fragments  of  magnet- 
ic slate  (723  bis  and  818)  imbedded  in  a  matrix  of  finely  granular 
rock. 

This  breccia  crumbling  to  pieces  makes  the  pebbly  beach  around 
the  point. 


Fig.  38.     BrteeiaUd  condition  of  ike  Animike  formation,  north  side  of 
Ounjiint  lake. 

The  brecciated  condition  can  be  seen  along  the  shore  for  a  quarter 
of  a  mile. 

These  localities  of  breccia  are  about  a  mile  and  a  half  nearly  east 
from  the  interesting  locality  in  Black  Ply  bay.  They  are  all  apparently 
outcrops  of  the  same  horizon  in  the  Animike.  The  horizon  is  not  far 
from  the  contact  with  older  terranea;  but  this  does  not  prove  the 
brecciated  bed  and  the  (newer)  magnetitic  bed  to  hold  position^  near 
the  base  of  the  Animike.     They  may,  on  the  contrary  belong  inear 
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the  top  of  the  Animike.  But  the  proximity  of  the  gabbro  to  the  mag- 
netitic  bed  would  uot  prove  this,  since  the  gabbro  siinply  resta  on 
what  was  the  actual  surface  at  the  time  of  overflow.  The  alight 
southward  dip  of  the  Animike,  however,  would  indicate  that  the 
breccia  and  magnetite  belong  to  the  later  stages  of  the  period. 


Figs.  39  and  40.     Two  suppoaable  relations  of  the  Breccia  and  Maij' 

netitic  bed  in  the  formation. 

A,  Animike;  G,  Gabbro;  0,  Older  terrane;  m.  Magnetite;  b,  Breccia. 

The  relation  of  the  Animike  to  the  older  forr^ation,  which  is  shown 
in  Fig.  39  explains  bow  the  proximity  of  m  and  6  to  0  would  be  com- 
formable  with  the  theory  that  they  belong  in  the  upper  part  of  the 
Animike.  It  implies  that  the  Animike  was  deposited  on  a  sinking 
sea-bottom — as  on  other  grounds  was  probably  the  fact. 

The  relation  of  the  Animike  and  older  formation,  which  is  shown  in 
Fig.  40  explains  how  the  proximity  of  m  and*  &  to  0  would  be  com- 
patible  with  the  theory  that  they  belong  to  the  lower  part  of  the  Ani- 
mike. It  implies  that  after  the  deposit  of  the  Animike,  the  con- 
tiguous land  was  uplifted. 

Observation  shows  that  the  dip  of  the  Animike  is  not  conform- 
able with  the  visible  or  probably  the  conceded  slope  of  the  surface  of 
the  older  terrane  as  in  Fig.  40,  but  that  it  is  unconformable,  having  a 
very  gentle  dip  southward,  as  in  Fig.  39.  Hence  reasoning  from  the 
facts  thus  far  presented  it  may  be  concluded  that  the  magoetitic  bed 
ia  near  the  top  and  not  near  the  bottom  of  the  Animike,  as  has  been 
suggested  for  the  Thunder  bay  region. 

Sec.  SI,  T.  65-3,  as  of  Minn.  Animike  beds  containing,  as  nearly  as 
1  can  judge  in  the  field,  a  large  proportion  of  iron  carbonate. 

Rock  816.  Iron  carbonate  with  argillaceous  and  siliceous  matter, 
as  macroscopically  determined. 

Sec.  16,  T.  65-3,  as  of  Minn.  Ascended  a  small  hill  forty  rods 
back  from  shore,  thinking  possibly  it  might  be  the  terminal  knob  of 
the  range  of  vertical  slates  exposed  a  mile  east  of  here.     It  proved  to 
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be  underlaid  by  Animike.  So  far  as  I  found  rocks  is  place,  I  saw  only 
B  gra;  1edg«  somewhat  resembling  "mnscoTado,"  It  seems  to  be 
composed  of  fine  qaartz  and  Feldspar  with  glistening  scales  like  sericite. 
There  are  rasted  surfaces  which  indicate  also,  as  I  think  the  presence 
of  iron  carbonate. 

Rock  815.     Incipient  muscorado? 

N.  W.  i,  sec.  22,  T.  65-3,  aa  of  Minn.  A  knob  of  gabbro  resting 
on  Animike  slates.  This  continues  near  the  shore,  and  finally,  on  a 
change  in  trend  of  coast  line,  retreats  across  the  country. 

if.  W.  i,  sec.  22,  T.  65-3,  as  of  Minn.  A  low  outcrop  of  a  dark 
gray  rock  (724)  similar  to  that  at  sec  19,  65-3,  as  of  Minn.,  (the  mag- 
netitic  bed),  and  similarly  jointed.  Bat  examination  shows  a  coarser 
texture  snd  some  recognizable  faces  of  dark  augite.  If  this  belongs 
to  the  Animike  the  rock  is  highly  altered.  It  may  be  a  portion  of  the 
gabbro  immediately  saperjacent.  Following  my  usage  I  shall  desig- 
nate it  noryte  ( 7  ). 

TS.  E.  i,  sec.  22,  T.  65-3,  as  of  Minn.  At  the  point  of  a  longalender 
pvniasula  setting  east  southeast  from  the  main  land.  A  pile  of  thin 
laminated  slate  going  to  decay. 

K.  E.  i,  sec.  22,  T.  65-3,  as  of  Minn.  Small  islet  of  medium  grain- 
ed gabbro.  It  is  cnt  by  divisional  planes  running  N.  60°  E.  into  great 
sheets  which  stand  like  piled  lumber  dipping  at  an  angle  of  82°. 

This  is  a  mass  of  gabbro  at  the  water  lerel,  and  its  continuation 
half  8  mile  westward  would  bring  it  into  the  position  of  the  so-callde 
"noryte"  ?  rock  T24. 

N.  E.  i,  sec.  22,  T.  65-3,  as  of  Minn.  Main  land  directly  opposite 
the  gabbro  islet.  Here  ia  a  genuine  surprise.  Here  are  true  argillytes 
(725  and  789)  standing  nearly  vertical.  They  are  not  at  all  ambig- 
uons.  They  are  the  Enife  Lake  slates  preserving  to  this  point,  their 
steady  verticality,  and  here  remaining  uncovered  by  Animike.  This 
looks  like  a  solution  of  a  vexed  problem.  The  Animike  and  the  Ver- 
milion slates  are  not  one. 

Here  is  no  magnetite  structure.  The  dip  is  S.  89°.  The  strike  of 
the  sheet  is  N.  72°  E. 

This  spot  was  visited  four  different  times.  I  discovered  that  the 
broad  sides  of  the  vertical  sheets  were  sometime^  marked  by  a  "grain" 
like  that  of  wood;  and  that  it  presented  a  pretty  uniform  dip  of  67° 
eastward. 

Bock  729.     Slate  showing  sedimentary  structure  and  grain. 

These  vertical  slates  appear  close  by  the  water's  edge,  Ihe  exposure 
being  the  front  slope  of  a  hill  about  twenty  feet  high.     It  seemed  de- 
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sirable  to  ascertain  wbat  liea  back  of  this  bill  oq  the  landward  side. 
<So  crossing  an  interrening  sirampy  depression  I  ascended  the  first 
Higher  hill. 

S.  E.  i,  sec.  15,  T.  <t&-3,  as  of  Minn.  Summit  of  range  one-fourth 
mile  back  from  shore.  Here  are  the  ashen-bleaching  argUIyteB.  The 
color  may  be  due  to  sericitio  matter,  for  that  is  obvioasly  present  in 
places.  Their  dip  is  QV,  varying  to  74°,  in  direction  3.  21"  E.  They 
present  a  rery  familiar  aspect.     Rock  736. 

Other  eminences  in  the  east  and  west  continnation  of  these  two 
ranges  could  be  seen,  presenting  the  same  argillitic  color  and  aspect. 
A  higher  range  also  now  appeared  farther  inland,  the  rock  exposures 
on  which  were  evidently  similar  to  those  of  the  two  front  ranges.  But 
no  opportunity  existed  at  the  time  for  penetrating  further.  A.  subse- 
quent exploration  by  Mr.  Stacy  will  be  referred  to  in  the  sequel. 

The  following  sketch-map  has  Jieen  prepared  for  the  purpose  of 
showing  as  precisely  as  possible  the  interesting  facts  observed  respect- 
ing the  relations  existing  between  the  vertical  argillitic  slates  and  the 
Animike  slates: 

The  locality  aumbera,  expretsed  on  the  map,  next  page,  correspond  to  the  follow- 
ing rock  nambers: 

12S8  IndlcAtei  the  locality  for  rock  eeS-»0      1361  indicate*  the  locality  for  rock  7S7 
1346  "  "  ■'  7M  isea  "  "  "  788-40 

1349  '■  "  ■■  73S  1364  ■'  "  "  741-2 

1850  "  "  "  726  U18 

13B1  "  "  "  727  1418 

1366  "  '■  "  788-9         1420 

1357         .  ■'  "  "  730  1422 

1368  "  "  '■  731  1423 

1869  "  "  "  788.6       148*  "  "  "  816 

[N.  H.  W.) 

N.  E.  i.  sec.  22,  T.  65-3,  as  of  Minn.  The  Eewatin  slates  are  a  little 
sericitic — rock  727. 

N.  E.  i,  sec  32.  T.  65-3,  as  of  Minn.    Vertical  argillyte  continues. 

N.  W.  i,  sec.  32,  T.  65-3,  as  of  Minn.  Vertical  argillyte.  The  for- 
mation continues  in  the  hill  four  rods  back  A-om  shore,  as  far  as  the' 
head  of  little  bay,  and  farther  strikes  toward  the  main  shore  of  the 
lake.  Bat  I  have  not  been  a)>le  to  find  these  slates  along  the  shore 
west  of  the  cape.  Every  ezpoflare  in  front  of  this  now  reveals  Ani- 
mike. But  I  feel  confident  the  Eewatin  could  be  traced  overland  far 
toward  the  head  of  Black  Fly  bay,  where  the  Animike  comes  within  a 
few  feet  of  the  syenite.  The  Eewatin  would  thus  be  found  passing 
under  the  Animike. 
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N.  W.  i,  sec.  22,  T.  65-3,  as  of  Minn.  This  is  the  neareat  approach 
of  A.niinike  exposures  to  Eewatin  exposures  in  this  direction.  Here- 
are  thin  laminated  slates  with  a  low  dip  southward.  This  point  is 
teas  than  an  eighth  of  a  mile  from  the  last. 

The  following  diagram  eyidently  illustrates  rery  nearly  the  struc- 
tural relations  of  three  contrasted  terraces  occurring  in  this  vicinity^ 


42 
Fig.  42,    Illustrating  the  retations  of  the  Kewatin,  Animike  and  Noryte 
on  the  north  shore  of  Ouvflint  lake.    Being  a  section  along  the  line 
A  B  on  the  sketch-map,  fig.  41. 

Id  Qgnre  42  the  number  134f>  shows  where  Lhe  rock  sample  721  naa  collected. 

N.  H.  W. 

N.  E.  i,  sec.  22,  T.  65-3,  as  of  Minn.  High  vertical  bluff  of  sericitic 
argillyte— 728. 

The  bluff  presents  a  series  of  rock  slatee  facing  almost  exactly  south, 
and  standing  in  a  position  precisely  (vertical.  But  there  is  a  grain 
seen  on  each'  face,  which  dips  57°  eastward.  One  might  at  first  bus- 
pect  this  to  denote  the  true  sedimentary  bedding.  The  objections  to- 
this  view  are  the  facts  that  no  contrasts  of  color  or  texture  are  notice- 
able in  the  direction  across  these  lines,  while  in  the  direction  across 
the  vertical  plates  contrasted  bands  of  color  and  texture  can  be  plainly 
seen.  The  rock  specimen  729  taken  here  shows  both  structures.  The 
same  is  true  of  780  and  736.  Further,  no  laminations  or  separable- 
beds  exist  in  conformity  with  the  grained  structure.  Itremains  thea 
to  inquire  after  the  cause  of  such  structure. 

S.  W.  i,  sec.  14,  T.  65-3,  as  of  Minn.  Another  high  cliff  presenting- 
vertical  slates  sidewise  to  the  lake,  but  a  little  obliquely.  It  is  a  soft 
argillyte  of  a  pale  blue-gray  color.  Strike  of  the  slate  N.  42°  E.  Dip 
of  the  obscure  grained  structure  50°  northeastward. 

Rock  730.     Argillyte  showing, both  bedding  and  graining. 

S.  W.  i,  sec.  14,  T.  65-3,  as  of  Minn.  Serioitic  argillyte  (731)  stud- 
ded with  quartz  grains. 
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This  ia  not  well  marked  sericitio  argillyt^.  It  cloaelr  reBemblea  the 
Tertical  slates  along  the  IVtli  Arm  of  Knife  lake  which  were  named 
prorisioaally  porphyrellyte.  This  then  would  be  quartz  porpbyrel. 
It  may  proTe  to  be  parophitic. 

3.  W.  i.  sec.  U,  T.  65-3,  as  of  Minn.  Sericitic  argillyte  (732) 
densely  studded  with  quartz  grains  an  eighth  of  an  inch  in  diameter. 
Otherwise  this  rock  ia  like  TSO. 

Other  portions  of  the  formation  are  similarly  studded  with  grains 
of  red  feldspar 

Rock  733.     Porpbyrel. 

Some  other  portions  abound  in  both  quartz  and  feldspar.  These 
portions  have  a  distinctly  schistic  groundmass  exactly  as  in  IVtb 
Arm  of  Enife  lake,  and  become  more  characteristically  porpbyrel. 

Bock  734.     Porpbyrel  with  feldspar  and  qnartz. 

A  rein  of  white,  opaque  quartz  (735)  intersects  the  formation,  about 
16  inches  wide  and  lying  in  a  pUue  dipping  S.  50°  W.  at  an  angle  of 
about  22°.     This  dip  however,  is  merely  local. 

The  plate  structure  (dynamic  structure)  trends  N.  64°  E.  and  is 
exactly  vertical.  The  fibrons  structure  dips  at  an  angle  of  62°  east- 
ward. 

Rock  736.     Plain  schist  showing  both  structures. 

S.  E  i,  sec.  14,  T.  65-3,  as  of  Minn.  Quartz  porpbyrel  with  grained 
structure  dipping  66°  eastward.  The  figure  below  illustrates  a  faulted 
quartz  rein  exposed  in  the  face  of  one  of  the  slabs  of  the  formation. 


Pig.  43.     Faults  quartz  vein.       The  linea  show  the  eastward-dipping 
grained  structure. 

3.  £.  i,  sec.  14,  T.  65-8,  as  of  Minn.  The  hill  subsides  by  steps 
northeastward  parallel  with  the  shore.  I  walked  along  in  search  of 
the  juQctioQ  between  the  Animike  and  Kewatin  formations.  The 
Kewatin  assumes  a  more  distinctly  porpbyrelloid  character  (737),  much 
resembling  that  of  Zeta  lake.     (Rep.  1886,  pp.  158-9). 
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S.  E.  i,  Bee.  14,  T.  66-8,  »8  of  Minn.  This  u  Terr  n^^  ^be  critical 
place.  The  nearest  point  on  the  north  shore  eastward  bears  9.  Tl'E. 
The  strait  to  the  little  bay  on  the  south  shore  bears  one  or  two  degrees 
east  of  south.  On  the  shore,  and  for  25  feet  above,  the  Animihe 
clearlj  outcrops  in  the  form  of  flintj  and  red  jaspery  heavy  beds  in  a 
horizontal  poiiiion  on  soatfaward  face.  Six  paces  away — 18  feet  by 
measurement — the  porphyritic  sericito-argillytes  outcrop  standing  in 
the  same  position  as  for  a  mile  and  a  quarter  back.  The  slate  hare 
-contains  abundance  of  both  feldspar  and  quartz  grains. 

Beyond  all  possible  qaestion,  we  have  here  two  formations — OTen 
two  systtTHM.  They  cannot  be  identified.  What  are  they?  The  newer 
certainly  is  Canadian  Hnronian.    The  older  is  not  Lanrentian. 

The  Animike  here  is  contorted- brecciated  and  conglomerttic.    It 
has  a  slight  dip  south. 
Rock  738.     Porphyrelloid  sericito-argillyte,  18  feet. 
Rock  7S9.     Flinty,  contorted  Animike  and  breccia. 
Rock  710.     Pebbles  from  Rock  789. 

Walking  northeastward  along  the  hill-slope,  the  ft-agmenta  of  the 
two  formations  are  found  mingled  together;  but  there  is  an  apper 
limit  to  the  Animike  fragments. 

The  Animike  retains  an  elevation  of  about  ten  feet  aboTe  the  lake. 
'The  argillitic  bluEF  recedes  to  a  distance  of  twenty-five  feet  from  the 
Animike.  Huge  fragments  of  the  argillyte  hare  tumbled  down  over 
the  Animike. 

Next,  at  aboat  twenty-five  rods  east  from  the  last,  the  argillyte 
bloff  comes  quite  to  the  shore  again,  or  within  twelve  feet  of  it,  for 
the  ragged  weathering  and  brecciated  Animike  holds  the  water-line, 
and  appears  eight  feet  hack.  Here  the  tteo  formation*  are  vithtn  aeven 
feet  of  each  other,  by  measarement.     This  is  virtiiaUy  a  contact. 

Next,  within  two  rods  more  the  ai^llyte  comes  down  to  the  shpre, 
and  compl^teW  xhuts  out  the  Animike,  except  in  a  few  fragments 
washed  np  from  below  water  level. 
The  nearest  point  on  the  north  shore  eastward  now  leans  S.  58°  E. 
The  following  diagram  represents  the  relations  of  the  two  forma- 
tions at  the  observed  junction: 

S.  E.  i,  sec.  14,  T.  65-3,  as  of  Minn.  The  argillyte,  after  receding 
from  the  shore  a  few  rods,  here  reappears. 

I  was  not  disappointed  to  find  on  the  top  of  the  ridf^  here,  a  cap  of 
gabbro. 
The  point  is  now  south  52°  east. 
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Fig.  44. — Observed  contact  of  Animikeand  Ketcattn  fortiiationB,  north 
shore  of  Ounfiint  lake,  being  a  section  along  the  line  C  D  of  the  sketch' 
map.    Fig  41. 

Some  Animikfl  fragments  lie  near  the  beach  vithin  four  rods  of  the 
aixillyte. 

N.  E.  i.  sec.  14,  T.  65-3,  aa  of  Minn.  The  same  point  bears  S. 
42°  E.  The  argillyte  comes  near  the  shore  afj^oin.  On  the  beach  are 
large  angnlar  fragments  of  a  biotite  gneiss  (741).  As  these  have  not 
been  washed  from  the  southward  lying  bottom  of  the  lake,  they  mast 
hare  come  from  some  short  distance  northward. 

On  the  hill,  the  argillyte  is  very  slaty,  and  the  leaves  consist  of  dif- 
ferent qnaJities  of  rock  in  alternation. 

Rock  743.    Interbanded  phyllyte. 

N.  E.  i,  sec.  14.  T.  6fi-3,  as  of  Minn.  Hill  one-fourth  mile  back 
from  lake.  The  point  bears  3.  81°  E.  The  argillyte  is  pale  gray-blue, 
but  weathers  singnlarly  light  colored.  The  plate-stractnre  strikes 
N.  50°  E.  The  flbroas  structure  is  much  disguised  by  parallel  joints. 
It  dips  eastward  66° — the  joints  fi!i°. 

Once  again,  and  for  the  fifth  time  I  passed  along  the  shore  where 
the  Kewatin  slate  comes  in  proximity  to  the  Antmike.  Traced  again 
the  shore  outcrops  of  Kewatin  quite  to  the  head  of  Eewatin  bay.  The 
rock  is  considerably  altered.  Walked  again  past  the  spot  where  gab- 
bro  appears  above  the  Kewatin.  It  is  not  seen  here  in  actual  contact. 
In  some  of  its  conditions  the  Kewatin  slates  might  be  taken  for  bed- 
ded igneons  rocks;  but  the  beds  are  always  vertical,  and  conformable 
with  the  other  portions  of  undoubted  sedimentary  origin.  The  fol- 
lowing further  samples  were  collected: 

Rock  785.     Kewatin  elate,  contorted  and  altered. 

Rock  786.     Sample  of  rock  which  might  be  regarded  eruptive. 

Rock  787.     Condition  undoubtedly  sedimentary. 

Rock  788.    Another  sample  of  sedimentary  condition. 
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a.  W.  i,  sec.  13,  T.  65-3,  as  of  Afinn.  Twenty  rods  north  of  cam[> 
on  Bee.  13,  65-3.  Auimike  abuts  on  the  shore.  It  is  characteris- 
tically flioty  and  ferruginous,  and  the  sedimentary  bedding  is  unmis- 
takable; but  the  formation  has  undergone  severe  alteration,  and 
breaks  up  in  vertical  columns  like  gabbro.  I  had  to  asceud  the  bluff 
to  be  sure  that  gabbro  was  not  at  the  top. 

On  a  subsequent  occasion  this  spot  was  revisited  and  the  following 
observations  made ;  Some  excellent  maeinetite  occurs  here.  It  per- 
tains to  a  small  remnant  of  gabbro  which  remains  on  the  north  side  of 
the  hill,  in  the  position  shown  below: 


Fig.  45. — Bemnant  of  gabbro  on  a  knob  of  Anmike  slates.  Gunflint  lake. 
Looking  westward.    A,  Aaimike.    G,  Oabbro. 

It  looks  as  if  the  whole  bluff  had  been  once  buried  in  gabbro  and 
the  schist  altered,  then  all  the  gabbro  weathered  away  except  the 
smalt  lot  as  indicated  on  the  north  side  of  the  ridge.  The  contact 
with  the  schist  is  sharp;  but  the  schist  was  already  in  fragments,  and 
the  fluid  gabbro  flowed  around  them  and  into  the  fissnres  and  con- 
verted the  schist  fragments  into  quartzose  masses.  This  observation 
is  analogous  to  that  made  on  an  island  in  lake  Qabimichigama,  (Re- 
port for  1886,  page  172). 

The  slate  here  has  a  dtp  southward  of  about  15°.  Further,  we  find 
some  contorted  fragments;  and  these  facts  rather  imply  that  there 
was  in  this  place  more  than  a  quiet  overflow.  Still  as  before  inti- 
mated, the  contortion  of  certain  beds  may  have  takeu  place  during 
the  deposition  of  the  Animike. 

S.  W.[i,  sec.  13,  T.  65-8,  as  of  Minn.  Qoodcampingground.  An- 
imike slates  at  the  point  of  the  promontory  south  of  here  (8.  W.  i,  S. 
W.  i,  sec.  13)  with  gabbro  at  the  summit.  Gabbro  continues  along 
the  ridge  northeast  and  forms  a  columnar  wall  in  the  bill  bach  of  the 
camp.  The  gabbro  appears  to  be  generally  intersected  by  east  and 
west  divisional  planes,  and  when  the  exposure  has  a  westerly  aspect, 
it  presents  a  columnar  structure. 

S.  W.  i,  S.  W.  i,  sec.  13,  T.  65-3.  At  the  beach,  beds  of  flint  schist; 
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above,  gabbro.  Here  ae  elsewhere,  tbe  Bcfaist  is  horizoutalj  on  a 
soathern  aspect. 
On  B  subsequent  visit  I  made  the  following  notes: 
Tbe  slates  bere  are  quite  tbin  lamiuated,  ercept  an  occasional  bed 
of  fliut.  Tbe  flint  beds  are  curiously  variable  in  thickness,  and  the 
upper  and  under  sides  do  not  correspond.  This  is  shown  in  the  fol- 
lowing diagram : 


Fig,  4fi. — Altemationa  of  fi'tnt  and  flinty  shales,  Ounftint  lake. 
a,  a,  Flinty  shales;  b,  Fliut. 

I  find  in  this  place  an  abrupt  transition  from  slate  to  gabbro. 

Rock  779  bie.    Slate  in  immediate  contact  with  gabbro. 

Rock  780.     Gabbro  in  immediate  contact  with  elate. 

Rock  781.     Gabbro  1  ft.  above  slate. 

Rock  782.     Gabbro  4  ft.  above  slate. 

Rock  788.     Qpbbro  10  ft.  above  slate. 

Rock  IH.     Flint  from  one  of  the  flint  beds. 

S.  B.  i,  S.  W.  i,  sec.  13,  T.  65-3,  as  of  Minn.  At  the  beach,  beds  of 
a  granular  siliceous  rock.(688)  with  a  white  cement.  Above,  siliceous 
argiilytes  and  flint-schists (689)  for  20 or  25  feet.  Lastly,  gabbro(fl90) 
mostly  of  the  coarser  kind. 

Near  centre  sec  18,  T.  65-3,  as  of  Atinnesota.     At  the  beach,  thick- 
bedded  siliceous  magnetite  and  flint.     A  little  back,  fine  gabbro  eight  . 
feet  higher. 

Kock  688.    Black,  siliceous  magnetitic  schist. 

Rock  681.     Fine  gabbro. 

It  is  difficult  here,  as  in  many  other  places,  to  decide  on  ocular  in- 
spection, where  the  gabhro  ends.  Specimens  from  an  intermediate 
position  show  blended  characters. 

Rock  685.     Gabbrolitic  magnetite. 

The  rock  685  is  about  3  feet  above  68S.  Still  below  685,  the  gabbro 
686  rests  absolutely  on  the  chert  687  and  this  on 683;  so  that  the  order 
from  above  is  as  follows : 
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685.  i  Gabbro. 


;.  }  Gal 


>  Slate  formation. 


Chert. 

663.     Siliceous  mn^etite.  | 

Just  eaat  ot  thia  place,  we  obaerred  a  rusted  rock  which  when  brokea 
open  is  of  a  gray  color,  and  which  I  saepect  to  be  a  carbonate  of  iron. 

Rock  813.     Oarboaste  of  iron  (?)  from  Animike. 

We  found  other  roated  rocks  which  are  black  within  bnt  do  not 
affect  the  needle.  They  are  probably  anthracitic  or  carbonaceous. 
Between  the  rusty  coat  and  the  black  interior  is  a  line  of  gray.  It  is 
desirable  to  ascertain  whether  the  line  of  gray  results  from  the  oxida- 
tious  of  the  carbon,  and  the  anion  of  the  carbonic  acid  with  the  iron; 
and  whether  the  rusty  coat  results  from  a  retrograde  process — the  per- 
oxidation of  the  iron  in  the  carbonate  thus  formed. 

Rock  814.  Black  iron  ore  with  earface  bands,  from  near  centre  of 
sec  18,  65-2. 

N.  £.  i,  N.  E.  i,  sec.  18,  T.  65-S,  as  of  Minn.  Extreme  east  end  of 
Qunflint  lake,  immediately  north  of  the  mouth-' of  Gunflint  river. 
Here  is  a  fine  sand  beach.  The  Qunflint  rirer  appears  sluggish  and 
marshy. 

We  riaited  near  this  spot  the  camp  of  a  company  of  Canadian  land 
surveyors  in  the  employ  of  Sedgwick  and  Brotherton  of  Chicago,  who 
had  located  a  large  tract  of  land  on  the  north  shore  of  Gnnflint  lake 
and  river.  The  location  was  supposed  to  cover  Talnable  deposits  of 
'iron  ore,  and  it  was  desired  by  as  to  learn  the  precise  description  and 
visit  the  principal  points  in  the  tract.  The  parties  whom  we  saw, 
however  professed  to  be  simply  camp  attendants  and  to  be  totally 
ignorant  of  the  location  of  any  iron  deposit.  They  showed  us,  how> 
ever,  some  samples  which  were  represented  to  be  inferior  to  the  best. 
The  specimens  seen  were  all  magnetic  ore  except  one — that  was  heem- 
atite.  I  SQspect  they  were  all  from  the  Animike,  though  they  resem- 
bled also,  ore  from  the  gabbro. 

(4  )    ExcursioHt  from  QunjiiiU  lake  into  the  itUerior. 

(a)  Traversa  due  north  from  a  point  near  the  centre  of  the  S.  W^ 
i,  etc.  18,  62-2,  as  of  Minn.  The  starting  point  was  the  head  of  the 
bay  (see  fig  41).  A  track  had  been  blazed  by  the  surTeyors  of  Sedg- 
wick  and  Brotherton.    Qabbro  is  found  on  the  shore. 

One-third  mile  north  of  Qnnfiint  lake.  Here  occur  Animike  frag- 
ments and  soon  Animike  in  place,  bnt  not  magnetitic  argillytes.*  The 
rock  is  highly  ferrnginoas  and  gives  a  brown-red  streak. 
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Rock  79d.    Hematite  rock. 

Rock  81S.     GoDfiloineritic  iron  ore  from  the  Animike,  nesr  the  last. 

This  rock  is  ia  a  dislocated  condition,  and  I  did  not  sBcertain  the 

dip  of  the  formation ;  hot  it  appears  much  like  a  state  of  the  brecci- 

ated  Animike  which  I  have  before  seen  many  times — always  in  near 

relation  to  the  nnderljing  older  terrane. 

One-half  mile  north  of  Gunflint  lake.  After  making  a  smsU  descent 
we  come  to  a  hill-slope  in  which  we  find  Kewatin  slates  oatcropping. 
They  are  first  clean  sericitic  argillyte.  A  coaple  of  rods  farther  north 
we  get  porphyritic  sericitic  argillyte  weathering  much  like  the  por- 
phyritic  porodyte  of  Vermilion  lake. 

Rock  800.    Sericitic  argilly  te  as  first  encountered,  with  fine  shiniDK 
scales. 
Rock  801.    Porphyritic  porodyte. 

Fifteen  rods  beyond,  the  rock  is  harder  and  more  crystalline,  and- 
the  shining  scales  are  larger. 
Rock  £03.    Semi-crystalline  sericitic  schist. 

Still  beyond,  the  feldspar  weathers  reddish,  and  the  rock  looks- 
sjeoitic. 
Rock  803.  Syenite-looking  porphyritic  Eewatin  schist. 
Three. fonrths  of  a  mile  north  of  Gunflint  lake.  A  high  hill  com- 
posed of  alternating  bands  of  porphyritic  porodyte  and  a  rock  appear- 
ing like  true  hornblende  schist;  but  tbehornblendeisstillof  argillitic 
■offness;  and  there  are  fine  glistening  scales  which  generally  appear 
like  sericite,  but  in  places  become  large  enongh  to  recognize  as  mica- 
ceons.  Interbanded  with  these  rock-beds  and  laminae  are  some,  mostly 
thin  (up  to  one-half  inch)  laminte  of  light  color,  composed  of  feld- 
spar about  60  per  cent,  the  dark  hornblende-lik«  mineral  about  30  per 
cent,  and  quartz  grains  10  per  cent. 

The  rock  here  is  also  in  places,  much  contorted.  All  the  characters 
indicate  proximity  to  some  dynamic  agency. 

^Rock  804.     Interbanded  porphyritic  porodyte,  syenite  and  uratitic 
schist. 

There  are  places  where  the  twisting  and  iuterlaminations  reproduce 
the  features  so  often  noticed  by  me  last  year  and  figured  in  my  report. 
For  that  reason  I  will  not  figure  them  here.  I  wish  to  refer  particu- 
larly to  pages  40,  113,  87  and  96.  The  sinuosities  and  doublings  of 
the  Teins  are  also  very  striking. 

Highest  summit  of  the  same  ridge.  The  breadth  of  the  dark  bands  is 
increased.    The  rock  is  here  mostly  nralitic  schist,  but  with  many 
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bunds — mostly  not  over  one  or  two  inches — of  the  porphyritic  poro- 
dyte,  and  many  veins  of  syenite. 

Some  of  the  layers  of  porphyritic  porodyte  in  the  uralitic  schist  are 
far  gone  toward  the  condition  of  uralitic  gneiss. 

The  belt  of  uralitic  and  mixed  schist  is  about  18  rods  wide.  This 
is  all  there  is  along  this  section  to  represent  the  Vermilion  (or  Cou- 
chiching)  group. 

The  light  and  dark  bands  alternate  tire  hundred  times  in  an  expos- 
ure three  rods  wide. 

Next  ridge,  one-eighth  mile  further  north.  The  rock  has  the  weath- 
ered aspect  of  syenite.  Broken,  it  consists  of  quartz,  white  feldspar 
and  uralitic  hornblende. 

Rock  805.     Uralitic  syenite  gneiss. 

At  the  foot  of  the  next  hill,  one-fourth  mile  further  north,  the  for- 
mation begins  to  assume  the  character  of  the  Saganaga  syenite  in  a 
gneissic  condition. 

Summit  of  range  one  mite  north  of  Gunflint  lake.  The  rock  has  be- 
come a  muscovitic  gneiss,  with  the  feldspar  and  quartz  in  a  compact 
mass  but  still  granular.     See  the  section  fig.  47. 

Rock  80G.     Muscovite  gneiss. 


Fig.  i7.  Section  passed  over  in  one  mile  on  tkf  north  side  of  Gunfiint 
lake  near  line  between  ranges  Two  and  Three  west;  showing  junction  of 
Animike  and  Kewatin  systems  and  transition  from  Ketcatin  through 
crystalline  schists  to  gneiss.  See  sketch  map.  Fig.  41.  Tertical  di- 
mensions exaggerated,  as  usual. 

This  trip  shows  a  gradation  from  the  slates  and  porphyrel  of  the  Ke- 
watin through  interbanded  Eewatin  and  uralitic  schist,  to  well 
established  gneiss — the  series  of  beds  being  conformable  from  end  to 
end.  The  lower  (porphyritic)  member  of  the  Eewatin  has,  in  its 
formation,  been  moulded  simultaneously  with  the  uralitic  schist,  and 
belongs  to  the  same  chronological  system.     The  uralitic  schist  passes 
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by  gradstioa  into  gneiss.  These  three  existed  snd  were  formed  in  the 
same  geologic  age.  The  goeisa  was  ttot  subseqnenti;  formed.  AIL 
hare  been  uplifted  from  a  horizoDtal  position  eimultaneouly. 

Rock  807.  Illustrating  a  transition  directly  from  porphyritic  poio- 
dyte  to  uraltic  gneiss. 

Rock  808.  Transition  from  porphyritioporDdytetohydromicaceou& 
gneiss. 

Rock  809.    Transition  to  mica  schist. 

RockSlO.  From  adykecrossioR  the  formation  a  littleeast  of  north 
aod  west  of  south. 

Rock  811.     Augitic?  band  in  the  uralitic  schist. 

It  is  to  be  especially  noticed  that  the  mode  of  transition  from  Ke- 
watin  slate  tu  uralitic  schist  is  different  from  the  transition  from 
Eewatin  to  gneiss.  In  the  former  case,  the  Eewatin  becomes  inter- 
sected by  conformable  laminte  of  the  uralitic  schist;  then  thicker 
laminse  with  thinner  bands  of  Eewatin;  but  every  lamina  is  all  the' 
time  complete  schist,  as  a  rule.  In  the  latter  case,  the  porphjritic 
condition  of  the  Eewatin  begins  to  reveal  pale  dark  or  dua  areas  ot" 
limited  extent;  then  these  acquire  a  urnlitie  aspect;  then  farther  on, 
a  hornblendic  aspect.  Meantime,  also,  quartz,  which  is  generally 
present  to  some  extent,  in  the  porphyry,  becomes  more  abundant.  We 
theR  have  the  constituents  of  sj'enitic  gneiss  (hornblende  granite). 
Sometimes  the  dun  and  dark  substance  which  arises  in  the  porphyreL 
passes  to  mica  instead  of  uralite  and  hornblende,  and  we  get  a  piua 
gneiss. 

(b)     Mr.   Stacy's  Traverse  north  from  N.  E.  i.  see.  22,  65-3,  as  "f ' 
Minn. 

On  no  one  of  my  five  or  six  visits  to  the  place  of  first  discovery  of 
Eewatin  slates  on  the  north  shore  of  Gunflint  lake  was  it  convenient 
for  me  to  penetrate  the  interior  further  than  a  quarter  of  a  mile.  I 
was  therefore  deeirous  that  Mr.  Stacy  should  go  over  the  interval 
between  the  shore  and  the  crystlUine  rocks  which  I  felt  sure  must 
exist  in  the  higher  range  about  three-fourths  of  a  mile  back  from  the 
shore.  Mr.  Stacy's  detail  of  observations  will  be  given  /rem  his  own 
notes  in  the  proper  place;  but  I  wish  here,  for  the  sake  of  complete- 
ness in  my  description  of  Gunflint  lake  geology,  to  record  the  resalt. 
After  passing  the  valley  intervening  between  the  ridge  in  S.  E.  i,  sec. 
15,  65-3,  and  the  higher  range,  the  Eewatin  began  to  be  found  inter- 
atnttiSed  with  layers  more  or  less  inclining  to  a  micaceous  state.    But 
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before  the  mica  schiBt  was  toaiti  completely  developed,  gabbro  was 
encountered  reatiog  oo  the  crast  of  the  hill.  It  waa  a  thin  bed,  bnt 
coarse  in  qaality. 

(c)  Mr.  Stacy's  Traverse  north  between  sees.  18  and  14,  65-3,  <m  of 

Minnesota,  north  shore  of  Gunjlint  lake. 

This  traverBe  was  about  one  mile  in  length.  Eewatin  continues 
for  aboat  three-fonrths  of  a  mile,  when  the  asual  transition  to  mica- 
ceous strata  occurs.  At  a  mile  from  the  lake,  gneiss  is  fully  established. 
Syenite  characteristically  constituted  occurs  on  the  highest  summit 
reached.  The  .belt  of  crystalline  schists  is  about  a  quarter-  of  a 
mile. 

These  three  traverses  are  separated  by  intervals  of  about  a  mile. 
The  geological  developments  are  in  their  general  features  identical  in 
all.  There  is  a  transition  of  the  same  nature  in  all,  from  Eewatin 
slates  to  crystalline  schists,  and  an  identical  passage  from  these  into 
conformable  gneissic  beds. 

(d)  Visit  to  the  Iron  deposits  in  sec.  23,  T.  65-4,  mst  of  Oun/iint 

lake. 

These  deposits  are  embraced  in  the  tract  located  under  the  penonal 
direction  of  Mr.  Buddie  who  stated  that  he  was  in  the  employ  of  Mil- 
waukee parties.  Reference  is  made  to  it  on  pages  60  and  24T.  It  seemed 
eminently  desirable  to  ascertain  the  geological  situation  of  the  iron, 
and  a  trip  was  accordingly  made  by  my  brother  and  myself. 

The  trail  to  the  location  lies  along  the  north  line  of  section  24,  T. 
6S-4.  Its  position  is  at  the  foot  of  the  Giant's  Kange.  It  passes  over 
a  surface  apparently  underlaid  by  Animike  slates,  but  the  syeuitic 
bosses  rise  close  by  on  the  north  and  in  places  present  precipitous  ex- 
posures. The  surface  over  which  the  trail  passes  is  hilly,  and  presents 
a  gradual  ascent  toward  the  interior. 

After  reaching  the  northwest  comer  of  sec  23,  a  branch  of  the 
trail  turns  southward  along  the  w&t  line  of  the  section.  Ooing  south 
about  a  quarter  of  a  mile  an  exposure  is  seen,  of  which  the  following 
is  a  section  from  north  to  south. 

S.  W.  i,  N.  W.  i.  sec.  23,  T.  65-4.  Outcrop  of  mogaetitic  beds  of 
the  Animike. 

The  iron  (829)  is  about  six  feet  thick,  and  the  two  lower  members 
^aggregate  about  eight  feet.  The  dip  southward  in  about  10°.  On  the 
inorth  is  low  ground,  and  many  syenite  bowlders. 
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Fig.  48. — Outcry  of  nuignetitic  beds  0/ the  Animike.  829,  Bedsof  mag- 
netic iron  ore.  830,  Qjartzose  "muscorado."  831,  Bluish  compact 
rock  not  determined. 

Rock  829.     Magnetite  at  surface. 

Rock  830.    Quartzose  muscovado. 

Rock  831.     Bluish  muscovado-like,  but  undetermined. 

S.  E.  i,  N.  E.  i,  sec.  22,  T.  65-4.     About  ten  rods  further  west. 

Here  is  an  opening  in  the  form  of  a  shaft  for  exploration.  It  passes 
the  whole  of  the  magnetttic  beds  and  terminates  on  syenite 
gneiss  (833).  The  magnetite  (832)  here  is  from  three  to  four  feet 
thick,  but  varies  in  quality  both  horizontally  and  vertically.  Some 
of  it  is  quite  superior  in  richness.  From  first  quality  it  passes  down 
to  the  ordinary  magnetitic  Animike.  It  is  here  quite  massive.  The 
exposed  surfaces  are  black.  It  is  cut  by  joints  somewhat  rectangu- 
larly. It  is  powerfully  magnetic  as  a  mass,  and  in  hand  specimens. 
At  the  bottom  of  the  bedded  ore  is  a  zone  considerably  broken  and 
confused.     It  is  also  rather  cberty. 

At  the  plane  of  contact  between  the  Animike  and  the  gneiss  is  a 
layer  of  brovrn  earthy  matter  (834),  about  four  to  six  inches  thick. 
In  places  there  appears  to  be  a  sheet  of  .\nimike  rusted  and  decayed. 
Bnt  the  greater  part  of  this  bed  plainly  conies  from  the  decay  of  the 
gneiss,  for  it  abounds  in  gravel  which  apparently  Represents  the  quartz 
of  the  gneiss.  This  decay  I  scarcely  think  a  result  accomplished  since 
the  deposition  of  the  Animike;  for  the  Animike  would  protect  the 
g:[iei£8  as  effectually  as  so  much  superincumbent  gneiss.  This  layer 
then,  is  an  ancient  soil  which  was  formed  daring  ages  of  aerial  or  sub- 
marine exposure,  before  the  Animike  had  existed.  It  would  not  ex- 
tend under  the  Eewatin,  because  there  is  no  deGuite  bottom  to  it. 
Its  history  is  continuous  with  that  of  the  gneiss.  This  soil  would 
extend  underneath  the  Animike  and  above  the  Kewatin. 

It  is  noticeable  also,  that  the  "muscovado"  beds  are  not  present. 
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This  shows  that  the  border  line  of  the  Animike  Bediments  moved 
aorthnard  dnriog  the  Animike  a^e— whether  from  fillinc  of  the  sea, 
or  from  a  moderate  subsidence  northward.  The  gneiss  therefore, 
existed  as  it  is  before  the  Animike,  and  is  certainly  not  later  in  ap- 
pearance as  a  formation.  A  slight  subsequent  elevation  of  the  gncis- 
sic  region  may  have  given  the  Animike  its  slight  inclination. 

In  the  following  diagram,  the  facts  are  shown,  as  above  stated,  to- 
gether with  the  supposed  relation  of  the  Kewatin  to  the  other  foima- 
tions. 
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Fig.  i9.—Gcolorfical  positions  of  the  Magnetite  stratum  two  miles 
west  of  Gunflint  lake. 

Shows  junction  of  Animike  and  gneiss  and  the  supposed  unconfor- 
mable snbterpositiou  of  the  Eewatin. 

G,  VeMitnll}-  si  liiel<8L'  gni-iss.  K,  Vertical  Kevcalin  (not  Rcen  here).  Al,  Nearlr 
borir.i'Rlal  Animihe,  upptr  IjmIs.  A  2.  Aalmlhe,  Inwer  beds  of  llie  Tidaity  (oot  ex- 

pOEfdlierc). 
a.  The  principal  iron  »re  lulls.     «,  liUjet  nf  gravelly  earth. 

(5)    Btftections  on  the  geology  of  Gttnfiint  lake  and  vieinUy. 

The  following  inferences  from  observations  made  about  Gunflint 
lake  were  penned  on  the  spot,  while  in  the  presence,  and  under  the 
iuflaence,  of  the  plutnomenaof  which  some  account  is  given  in  the 
preceding  pages.  These  fresh  impressions  may  possess  a  value  iu 
some  respects  superior  to  that  of  deliberate  conclusions  penned  after 
the  vividness  of  the  impressions  has  worn  off. 

It  would  appear  that  this  entire  region  has  been  covered  by  an  out- 
flow or  overflow  of  gabbro  in  a  fluid  state.  The  erosions  of  later 
times  have  removed  a  large  part  of  it,  and  eaten  down  many  feet  into 
the  slates.  The  slates  generally  are  mure  destructible  than  the  gabbro  ; 
and  where  esposed,  wastage  has  been  more  rapid  than  on  the  gabbro> 
covered  area?.     Hence  it  is,  as  I  supposi^,  that  the  gabbro  remaining 
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baa  been  left  crowning  the  summits  of  the  bills  of  relief.  It  ia  not  to 
be  supposed  that  the  gabbro  was  eropted  along  these  ranges.  There 
may  hare  been  great  fissures  located  somewhere,  through  which  the 
gabbro  escaped,  and  from  which  it  flowed  over  huudreds,  perhaps 
thousands  of  square  miles. 

The  gabbro  is  every  where  in  risible  progress  of  degradation.  Long, 
mas^reflakes  become  detached  and  fall  down^— often  rolling  to  the 
base  of  the  talus.  Other  flakes  are  seen  to  be  disengaged,  waiting  for 
a  few  seasons  more  of  the  leverage  of  expanding  ice  to  throw  them 
over.  Meantime  the  shales  below  vanish  by  a  process  less  grandiose. 
The  work  ia  so  slow  that  a  given  surface  remains  relatively  perma- 
nent, and  vegetation  takes  root  on  it.  Even  trees  have  time  to  grow, 
while  their  foundation  disappears  beneath  them.  But  not  only 
herbs  and  shrubs,  but  sturdy  trees  yield  when  the  time  arrives  for  the 
destructive  blows  of  the  descending  gabbro,  or  the  silent  undermining 
of  atmnspheric  disintegration  and  decomposition.  Though  these  re- 
snlts  are  coming  to  attainment  even  while  we  gaze  on  the  spectacle,  if 
we  look  around  and  contemplate  the  vastness  of  the  work  already  ac- 
complished, we  are  bewildered  in  the  attempt  to  grasp  the  eeons  of 
time  which  have  elapsed  since  the  configuration  of  hill  and.  valley  and 
lake  basin,  as  we  now  look  upon  them,  has  been  slowly  attaining  its 
present  features. 

J\'-(«. — The  only  conaideraMe  record  hltberlo  published  of  facta  observed  about 
Olii  nlat  lakeareconiained  in  the  jntWft  Annual  Iteport,  Qeology  of  Minnesota, 
lt^O,  pp.  81-83,  and  Ibe  ThM  Annvat  Report,  1S81,  pp.  86-8S.  Incidentally  the 
g(-<:ogy  of  Gnnfllnt  lake  ta  referred  to  in  the  SnetUh  Anituid  Heport,  1878,  pp.  11 
■n<l  2i.  These  accounls  ate  by  professor  N  U.  VVlochell,  the  atate  geologist.  Mr. 
Itiiben  Uell,  of  the  Canadian  Geological  Survey,  who  passed  along  the  boundary  in 
1ST2,  has  given  ten  line*  to  Gunflinl  lake  ia  llie  RepoH  of  Ptvgitu  for  1872-3,  pp. 
92-93.  Dr.  J.  G.  Norwood  in  his  flying  trip  along  t  lie  boundary  in  1849,  made  s  few 
obserTBtions  on  Flint  lake  which  may  be  found  in  I).  D.  Owea'aRfportofa  Oeolog' 
ifof  .9urwy  n/ TTweonnn, /aieaaTid  ifinnMobi,  Philadelphia,  1852,  pp  416  and  417. 
No  details  of  fHclshavu  yet  been  published  by  tilt!  United  States  Geologlciil  Sur- 
vey, but  profemoT  R.  D.  Irviag  who  has  in  charge  the  larestlgalion  of  the  Arch- 
tem  geology  of  Ihe  Northwest,  baa  made,  as  ia  understood,  in  person  and  through 
assistants,  extended  observations  about  UuaQiat  lake.  Some  of  professor  Irving's 
in1er|iretat!oni  of  the  observatlona  have  been  published  in  tlie  Third  and  Fifth  An- 
nual lUportt  of  tbf  U.  B.  Geological  Survey  as  already  cited  on  page  144  and  in  the 
Ameriean  Journal  of  SeuTux  \ll  Volume  xxxiv.  The  preaent  writer  has  described 
the  uncoDformities  of  the  Animike  in  Am»r.  Jour.  Sd.  Oct.  1887,  and  the 
Aneiieaa  QtdogM,  Jan.  1888,  pp.  14-91. 
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§  13. — MOETH  LAKE. 

This  is  also  known  as  Mountain  lake;  bnt  I  employ  designation» 
found  on  the  government  plats.  It  lies  on  the  boundary  in  the  form 
of  an  isosceles  triangle  having  the  axis  lying  in  a  position  easji-north- 
east  and  projecting  into  Canadian  territory,  while  the  base  abuts 
against  the  United  States.  Accordingly,  the  American  shore  embraces 
only  the  base  and  one  side  of  an  irregular  bay  projecting  westward 
from  the  northern  angle,  and  both  eidee  of  a  similar  bay  projecting 
Boathwesiward  from  the  southern  angle  at  the  base.  It  lies  in  town- 
ship 65-2  W.,  and  covers  an  area  about  two-thirds  aa  large  as  Qunfliut 
lake.  Its  altitude  above  lake  Superior  barometrically  ascertained 
by  professor  N.  H.  Winchell  is  1057  feet.  On  the  south  a  ridge  trend- 
ing nearly  east  and  west  and  about  100  feet  high,  separatee  it  from 
South  lake;  and  on  the  north  lies  the  continuation  of  the  Giant's 
Range,  rising  to  an  altitude  exceeding  a  hundred  feet.  The  north 
shore  is  deeply  indented  by  bays  and  capes.  A  large  part  of  the  forest 
contiguous  to  the  lake  has  escaped  burning.  A  portage  leads  north- 
ward  from  the  Canadian  shores  toward  Northern  Light  lake  and  a 
region  of  considerable  exploitation  for  iron.  The  boundary  portage 
goes  out  from  the  south  side  of  the  lake  in  section  32,  while  the  GuQ- 
iiint  river  furniehes  connection  with  Gnnflint  lake. 

This  broad  stream  out  of  North  lake  is  somewhat  choked  by  Jun- 
caccEe.     Nymphaa  odorafa  remains  in  bloom  to  the  end  of  August. 

N.  W.  i.  S.  E.  i,  sec.  17,  T.  65-2.  North  shore  of  Gunflint  river- 
A  low  outcrop  of  syenitic  gneiss — 779. 

The  Qunflint  river  flows  along  the  junction  of  the  gneiss  and  the 
Aniiuike  formation.  No  rock  exposure  on  the  south  shore  as  far  as 
the  rapids. 

N.  E.  i,  S.  E.  i,  sec.  17,  T.  65-3.  Rapids  of  Gunflint  river.  The 
descent  here  is  about  four  feet  bnt  our  canoes  were  pulled  up.  The 
amoant  of  water  is  small,  as  North  lake  is  the  source  of  the  boundary 
river — of  which  Gunflint  river  is  a  local  name.  Here  are  many  angu- 
lar fragments  of  a  dark  rock  graywackenitic  looking;  but  a  second 
visit  disclosed  flint  schist  in  place  on  the  south  side 

S.  W.  i,  N.  W.  i,  sec.  16;  T.  6&-3,  as  of  Minn.  At  the  widening: 
of  Qunflint  river.  Syenite  gneiss  (744)  comes  down  to  the  north 
shore,  containing  abundance  of  well-defined  black  hornblende  and- 
white  feldspar  with  a  glassy  quartz. 

N.  E.  i,  N.  E.  1,  sec.  16,  T.  65-2.  South  side  of  bay  near  entrance 
to  the  lake.  Stratified  beds  of  flint  having  a  southeasterly  dip  of. 
about  8'. 


-,yCoo^Ie 


STATI   QKOLOOIBT.  271 

N.  E.  i.  N.  E  i,  sec.  16,  T.  65-2.  Extremity  of  point.  Maasive 
dark  granular  rock  (745)  with  much  magnetite  and  disBeminated  specks 
of  red  feldspar.  This  rock  is  like  some  seen  where  we  first  enter 
Animike  bay  from  the  north. 

S.  E.  i,  N.  E.  i,  sec  16,  T.  65-2.  Sooth  aide  of  point.  Rock  much 
like  the  last.  There  appears  to  be  a  red-weathering  feldepathic  con- 
stituent—in places  white  or  yellowish  weathering;  also  a  dark  green- 
ish mineral  forming  a  sort  of  groundmass  for  the  delicate  plates  of 
glassy  feldspar  seen  on  fresh  fracture.  There  are  rude  indications  oF 
horizontal  bedding. 

Rock  746.     Diabasic  ?  rock. 

S.  W.  J,  N.  E.  i,  sec.  16,  T.  66-2.  A  low  outcrop  of  gabbro  (747) 
of  finer  than  medium  texture. 

8.  W.  i.  S.  E.  i,  sec,  16,  T.  65-2.  South  side  of  second  point.  A 
low  outcrop  of  gabbro  of  character  like  the  last. 

Further  toward  the  southwest  on  the  shore  no  outcrops  were  found. 
The  south  shore,  from  the  western  extremity  to  the  portage  is  also 
without  exposures. 

On  a  second  risit  to  North  lake  I  made  a  visit  with  my  brother  to 
the  north  shore  at  departure  of  the  trail  to  Northern  Light  lake.  This 
is  at  the  head  of  the  hay  in  N.  E.  i,  S.  W.  i,  sec.  10,  as  of  Minnesota. 
A  quarter  of  a  mile  from  the  shore  a  hill  rises  on  the  right  75  to  100 
feet  high  and  at  its  foot  (on  the  west)  are  formed  fragments  of  flint 
schist  and  magnetitic  schist.  These  had  apparently  descended  from 
the  hill ;  but  we  saw  no  Animike  rocks  in  place.  We  found  gabbro  in 
pftce,  however,  down  at  the  level  of  the  trail. 

N.  E.  i,  N.  W.  i,  sec.  10,  T.  65-2,  ee  of  Minn.  North  shore  of 
North  lake  on  trail  to  Northern  Light  lake,  about  half  a  mile  from 
North  lake.  Here  we  found  gneiss  (778)  in  place,  with  black  mica  and 
much  gl&ssy  feldspar  with  some  opaque  feldspar. 

Some  examination  was  made  beyond  this  point  hut  withojit  observ- 
ing any  change  in  the  geology.  Obviously,  we  find  here  the  foot  of 
the  Giant's  Range,  with  hills  of  gabbro-crowned  Animike  close  fol- 
lowing OB  the  south.  The  situation  corresponds  geologically  with 
that  of  Black  Fly  bay  at  the  west  end  of  Ounfiint  lake. 

Dr.  Norwood  has  the  following  observations  on  North  lake: 

"  On  the  long  point  which  projects  into  MouDlain  (North)  )ftke,  near  the  lermi- 
natlciQ  ol  the  portage  (Trom  South  lake,  as  uDtleraiood)  the  rock  is  schlstosu.  and 
alternates  with  thin  Olatj  lajera.  About  a  mile  below  this  point,  on  the  north  side 
of  the  lake,  is  a  low  expoaure  of  granite,  which  slopes  down  to  the  margin  of  the 
ake.  It  is  in  low  bo&aea,  from  ten  to  thirlj  feet  in  hight,  which  are  bare,  or  only 
c  JVC rcil  with    mniiMs  and  lichen*.    Back  ot  this  la  a  high  ridge,  besriDg  east  and 
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wiibr.  which  uceade'bj  s  series  of  steps  or  plateaus,  covered  principally  with 
moutiiain  ash  and  sm&ll  maple.  About  we-fourtb  tbo  higbt  of  Ibe  itdge  is  a  gran- 
ite exposure  in  wMeh  mauet  of  hantHende  roek  were  foaitd  eompldely  envA-jied. 
btill  liigber  up,  where  the  hiirnlileade  rock  is  traversed  b;  small  granitic  veioB,  it 
becomes  somewhat  altered  in  character,  and  i-esemljles  dlallage  rock.  The  top  of 
the  ridjce  is  composed  of  coarsely  cryatalllne  hornblende.  This  exposnre,  like  the 
one  on  the  dividing  ridge  (between  Nortb  and  tkiuth  (?)  lakes)  shows  clearly  the 
evidence  of  having  been  subjecled  to  igneous  action  since  its  upheaval  I  think  it 
highly  probable  that  it  had  a  schistose  siructure  prior  to  the  eruption  of  the  gran- 
ite On  the  top,  many  large,  weather-worn  fragments  of  granite  occur,  but  no 
vein  of  that  rock  wss  seen."* 

The  statements  made  above  in  reference  to  the  "hornblende  rock" 
are  not  consistent  with  my  present  knowledge  of  the  region. f 

§   14. — SOUTH  LAKB. 

South  lake,  the  next  eastward  along  the  boundary  lies  mostly  in 
Town  65-2,  west,  and  its  environment  is  physiographically  similar  to 
that  of  North  lake.  A  range  of  hills  from  50  to  150  and  SCO  feet  in 
altitude  skirts  the  soath  shore;  but  there  are  fen  rock  exposures  along 
that  shore.  On  the  north  the  features  are  similar,  but  with  frequent 
low  outcrops.  The  north  shore  remains  largely  in  the  possession  of 
green  timber  of  the  original  growth.  Much  growing  birch  and  some 
poplar  occupy  the  lakeward  slopes  of  the  south  side;  bnt  they  are 
young  trees  dating  from  the  last  general  burning. 

The  general  geology  of  both  shores  is  Animike,  consisting  chiefly  of 
thin-bedded  black  slates;  but  these  are  capped  extensively,  especia^ 
along  the  north  shore,  by  sheets  of  gabbro. 

The  elevation  of  South  lake,  as  barometrically  ascertained  by  N.  H. 
Wiuchell,  is  1,057  feet  above  lake  Superior.  This  is  exactly  the  same 
as  found  for  North  lake,  and  indicates  that  perhaps  a  slack  water  com- 
munication exists  between  the  two.  Yet  the  known  topography  does 
not  favor  such  a  connection;  and  the  fact  that  South  lake  is  drained 
into  lake  Superior,  and  North  lake  into  Hudson's  bay  would  imply 
that  the  identical  elevations  are  simply  a  coincidence  without  special 
cause. 

The  portage  from  North  to  South  lake  lies  chiefly  in  N.  W.  i,  sec. 
32,  T.  65-2  W.  It  passes  southeasterly  over  a  depression  in  the  ridge 
lying  off  the  south  shore  and  is  about  a  quarter  of  a  mite  in  length. 

S  E.  i,  N.  W.  i,  sec'  22,  T.  66-2.    A'bont  half  way  over  the  port- 

•  NorWDOil  In  Owen'i  Gcologlol  SniTer  of  Wb.,  lowi  ind  Hlun. 

tEn  reOrcnc*  loum*  rcclonlu  Ninth  Ann.  fi*p.  MInn.pp.  SD-SI.  Th«  "honibltnil*  rock"  lool- 
Uj  or  Norwood  Is  *«-/  llksir  tlw  Mtn*  u  Hint  at  wUcb  N.  H.  WInctiell  obUlaad  hli  rock  Ho.  Wt. 
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age.  A  low  ledge  of  gabbro  (748)  extends  along  the  east  aide  of  the 
portage.     It  coatainain  places  mach  magnetite. 

Reaching  the  north  ahore  of  South  lake,  onl;  about  a  mile  of  that 
shore  belongs  to  the  United  States.  The  conrse  of  the  survey  is  first 
westward  along  the  north  shore  to  the  weBtern  extremity  and  thence 
eastward  along  the  south  shore.  The  north  shore  ia  mostly  covered 
by  gabbro. 

S.  W.  i,  8.  W  i,  sec.  32,  T.  65-2.  Here  are'  low-lying,  thick  beds 
of  niagnetitic  Animiks,— 719. 

S  W.  i,  8.  W.  J,  sec.  22,  T.  65-2.  A  crumbling  bluff  of  gabbro  of 
medium  texture.  A  gabbro  cliff,  sometimeB  degraded  to  a  crumbling 
slope,  extends  along  this  north  shore. 

No  exposures  of  rock  in  place  occur  along  the  south  shore  of  South 
lake.  The  shore  ia  lined  with  rounded  bowlders  mostly  syenitic.  Just 
after  passing  the  inflow  of  the  little  stream  in  sec.  21,  a  hill  rises  on 
the  south,  on  the  slope  of  which  crumblinggabbroisseen;  but  no  rock 
appears  in  place  along  the  entire  aouth  shore. 

On  a  later  occasion  I  coasted  along  the  entire  northern  ahore  of 
South  lake. 

N.  W.  i,  sec.  24,  T.  65-2,  as  of  Minneaota.  Projecting  cape  about 
midway  of  the  north  shore.  Outcrop  of  compact,  medium-grained 
heavy  gabbro, — 777. 

I  observed  gabbro  at  ten  localities  along  the  Canadian  shore  of  South 
lake.  They  are  mostly  exposures  near  water-level,  or  not  over  ten  or 
fifteen  feet  above. 

Dr.  Norwood  has  recorded  remarks  on  the  geology  of  the  shores  of 
South  lake  (which  he  calls  Ashawiwiaigaton)  which  are  quite  unin- 
telligible to  me.  Proceeding  from  the  eastward  he  says:  "The 
twelfth  portage  is  four  hundred  and  forty  paces  in  length,  and  leads 
over  a  low  ridge,  with  numerous  bowlders  of  syenite,  gneiss  and  gran- 
ite, scattered  over  it  to  Aahawiwisigatou  lake.  The  ridge  is  composed 
of  a  syenitic  rock  underlying  homblendic  slates  at  the  west  end.  On 
the  shores  of  Ashawiwisigaton  lake,  there  are  constant  exposures  of 
Dietamorphic  slates  in  low  ledges,  rising  only  a  few  feet  above  the 
water  level.  The  last  high  mural  precipice  seen  along  the  boundary 
line  (traveling  westward)  was  near  the  lower  end  of  this  lake.  On 
the  American  side,  is  a  ridze  of  syenite  four  hundred  feet  in  hight, 
with  a  rounded  outline  and  rather  gentle  slopes."  (Of  this  he  gives 
a  figure.) 

This  statement  is  unaccountable  to  me,  since  I  find  Antmike  slates 
8ft 
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and  gabfaro  along  the  north  shore,  and  the  same  slates,  at  least  at  one 
point,  within  sight  on  tha  sooth  shore. 

But  fae  further  Bays:  "The  thirteenth  portage  is  540  paces  long, 
and  leads  over  the  dividing  ridge  betureen  the  tributaries  of  lake  Su- 
perior and  those  of  Hudson's  bay  to  Mountain  (North)  lake.  The 
rock  forming  the  summit  of  the  ridge  is  syenite,  associated  with  mas- 
sive borablende.  (This  does  not  appear  on  the  portage  nor  on  the 
aanimit.  On  the  contrary,  gabbro  appears  along  the  portage).  On 
the  long  point  which  projects  into  Mountain  (North)  lake,  near  the 
termination  of  the  portage,  the  rock  is  schistose,  and  alternates  with 
flinty  layers."* 

5   15. — EAT  LAKE. 

This  is  a  very  small  lake  not  deserving  of  mention  except  in  a  com- 
plete enumeration.  It  is  reached  by  portages  both  from  the  west  and 
the  east.  It  is  about  half  a  mile  long  from  north  to  south,  and  a 
quarter  of  a  mile  wide  from  east  to  west.  The  portage  to  it  From  the 
west  is  at  least  a  quarter  of  a  mile  long — three  times  the  length  shown 
on  the  plat.  The  little  stream  destined  to  become  Pigeon  river  flows 
on  the  north  of  the  trail.  Bat  lake  is  mostly  filled  with  reeds  and 
rushes. 

S.  E.  i,  N.  E.  i,  sec.  19,  T.  66-1,  as  of  Minn.  East  side  of  Rat 
lake  near  portage  eastward.  A  small  hill  having  on  the  slope  gray 
slates  in  horizontal  outcrop,  and  at  the  summit  a  fine,  iron-gray  rock 
with  vertical  jointage  like  gabbro,  and  no  horizontal  bedding.  It  is 
the  same  kind  of  rock  as  I  styled  fine  noryte  in  Animike  bay,  and  E 
will  so  style  it  here. 

Rock  760.     Qray  Animike  slate. 

Rock  761.     Fine  noryte  resting  on  the  slate. 

§   16. — ROSE  LAKE. 

Rose  lake,  also  called  Mud  take,  is  a  slender  serpentine  body  of 
water  lying  on  the  national  boundary  in  Town  6S-1  west.  Its  width 
along  the  western  half  is  not  over  a  quarter  of  a  mile.  In  the  middle 
is  a  deep  broad  bay  setting  southward,  and  the  eastern  half  has  a 
mean  width  of  about  two-thirds  of  a  mile.  Four  deep  broad  capes 
indent  the  shore-line  on  the  north.  High  Animike  hills,  gabbro- 
crowned  overlook  the  lake  from  the  south  from  altitudes  of  126  to  300 
feet.     The  immediate  shore  is  fringed  with  a  dense,forest  of  young 

•  On  1hliHag«riti'1n<l]<cenlGobtan',  Henl<o.Vi*nl&^Nn    Rip  Mian.  Surt  18^.  p  B0.8I. 
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birches  along  the  western  half,  while  old  Norway  pinea  and  epruces 
replace  them  along  the  eastern  half.  The  country  along  the  north 
shore  is  bat  little  elevated,  and  is  largely  covered  with  original  forest, 
the  birch  and  poplar  being  most  conspicnonB  toward  the  western  end. 
Within  a  mile  of  the  eastern  extremity  the  Arrow  river  goes  out  from 
the  north  shore  toward  Arrow  lake  tbree-fourtha  of  a  mile  distant. 
Nearly  opposite  the  exit  of  this  stream.  Pigeon  river  goes  out  on  the 
south  side,  but  eastward  toward  Rove  lake.  The  lake  is  reported  1 ,022 
feet  above  lake  Superior. 

Actual  outcrops  of  rock  along  the  shore  lines  are  few;  but  such  as 
occur  reveal  the  uniform  presence  of  the  black  nearly  horizontal  Ani- 
mike  slates  overlaid  by  gabbro. 

N.  E.  i,  S.  E.  i,  sec.  19,  T.  65-1.  End  of  portage, from  Rat  lake. 
Low  outcrop  of  gabbro  (752),  fine  and  abounding  in  magnetite. 

Rose  lake  mountain  to  the  south  of  this  locality  rises  with  a  para- 
bolic  sweep  from  the  shore  to  the  vertical  gabbro  wall  which  rests  on 
its  summit.  It  stands  a  qnarter  of  a  mile  back  from  the  western  part 
of  the  lake.  It  rises  fully  200  feet,  a^^  from  its  isolation  it  seems 
v«ry  conspicuous.  The  gabbro  structure  is  distinctly  basaltic.  I  took 
a  photograph  from  the  nearest  point  opposite,  but  the  distance  was 
rather  too  great. 

Rose  lake  is  shallow  and  much  grown  with  rashes.  An  extraordi- 
nary amount  of  white  birch  grows  on  the  south  shore ;  but  as  the  land 
rises  these  give  way  to  spruces,  which  alone  bold  possession  of  the 
high  ridges. 

S.  E.  i,  N.  E.  i,  sec,  20,  T.  65-1.  The  gabbro  (753)  comes  down  to 
the  shore,  and  thet  at  a  point  only  about  three-fourths  of  a  mile  dis- 
tant from  the  summit  where  it  stands  150  feet  high.  It  is  not  likely, 
however,  this  difference  in  altitude  indicates  the  original  thickness; 
for  the  Animike  must  have  been  much  eroded  before  the  gabbro  was 
erupted. 

N.  W.  i,  N.  W.  i,  sec.  21,  T.  65-1,  as  of  Minn.  Gabbro,  with 
lumps  of  waxy  feldspar,  up  to  one  and  a  half  inches  in  diameter. 
This  is  like  gabbro  seen  on  Animike  bay  and  in  many  other  places. 

S.  E.  i,  S.  W,  i,  sec.  22,  T.  65-1.  A  beetling  blufi  of  columnar 
gabbro  (754)  at  entrance  to  the  bay  protruding  southward  toward  Dun- 
can's lake.  At  base,  near  the  water,  it  is  fine  and  graywackenitic. 
looking,  but  contains  fine  prisms  of  glassy  feldspar.  On  the  opposite 
side  of  the  bay  is  a  gabbro- crested  hill  150  feet  high, 

N.  E.  i,  N.  W.  i,  sec.  27,  T.  65-1.  Stair  portage  to  Duncan's  lake. 
A  smart  stream  comes  roaring  down  in  a  cataract  of  at  least  sixty 
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feet.  The  portage  is  much  worn.  It  ascenda  by  a  wries  of  steps  citt 
in  the  earth  and  rocks.  This  is  a  frequented  route  to  Birch  lake, 
DaniefB  lake  and  the  whole  region  southward.  GabbrO  is  the  forma- 
tion  passed  over  here,  and  gabbro  reveals  itself  on  all  hands,  in  decay- 
ing cliffs  and  rubbish-strrtrn  slopes. 

Dr.  Norwood  calls  this  stream  tbe  Wtsacod^  river.  He  sajs  the 
portage  over  is  about  a  thousand  yards  long,  and  crosses  a  ridge  over 
three  hundred  ffet  in  hight. 

S.  E.  i,  8.  E.  i,  sec.  22,  T.  65-1.  Animike  slates  (785)  outcrop  in 
the  usual  horizontal  position.  They  are  here  a  heavy  black  thin 
bedded  argiUyte. 

From  mouth  of  Stair  Portage  bay  one  sees  on  the  Canadian  side, 
an  enormous  gabbro  bluff  facing  westward.  I  estimate  it  as  75  feet 
perpendicular. 

There  are  no  more  exposures  eastward  as  far  as  the  portage.  This 
does  not  go  out  at  the  stream  as  indicated  on  the  plat;  but  over  a 
quarter  of  a  mile  beyond. 

K.  E.  i,  N.  E.  i,  sec.  24,  T.  65-1.  On  the  portage  from  Rose  lake 
to  Rove  lake,  one-third  of  mile  from  the  latter.  Magnetitic  and  brec- 
ciated  Animike — rock  766. 

This  is  the  variety  which  seems  to  stand  vertical.    I  looked  carefully 
for  the  Enife  lake  slates,  bat  the  formation  was  always  gabbroloid — 
ell  formed  gabbro. 

s  portage  proves  to  be  about  a  mile  and  a  half  long,  by  the  wind- 
It  is  comparatively  little  frequented.  It  is  hilly  and  stony 
•vergrown.  It  is  to  be  avoided  as  much  as  possible.  I  have  a 
;ion  that  the  usual  route  is  south  of  the  boundary,  by  Duncan's, 
and  Daniel's  lakes. 

oked  for  signs  of  Animike  slates  all  the  way,  but  only  saw  quite 
rous  fragments  of  black  slate,  about  a  third  of  a  mile  from  Rove 

5    17. — BOTE   LAKB. 

re  lake  lie^i  in  sections  19, 20, 21, 22,  ISand  16  of  Township  65-IE. 
g  a  length  of  about  four  miles,  with  a  mean  width  of  half  a  mile 
a.  It  consists  of  two  parts  connected  by  a  narrow  neck  of  slack 
'.  Tbe  eastern  part  is  called  Watab  lake  by  Dr.  Norwood,  and 
estern  part  is  spoken  of  simply  as  "several  small  ponds  con- 
1  by  a  narrow  stream."  The  eastern  part  is  arcuate  in  form 
ies  with  its  mean  axia  precisely  northeast.  Tbe  western  part 
I  is  a  genuine  lake,  with  a  wide  constriction  near  the  eastern 
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tmi,  lies  in  a  direction  east  southeaHt.  Near  the  western  end  of- 
the  eastern  part  is  a  deep  constriction  narrowing  the  \^\^^  to  fifty 
feet.  The  land  on  the  north  isapoint projecting  nurtheastv^^rd,  with 
a  Utile  bay  behind  it.  The  point  is  aboat  eight  rods  vr>4^>  ^i^d  the 
bay  hbout  twelve.  The  point  I  named  Camp  Reunion.  Almost  di-. 
rectly  opposite  rises  the  loftiest  slate  and  gabbro  hill  thu!9  far  seen. 
This  I  named  Mount  Iteunion.  In  entering  the  lake  from  the  nar- 
rows this  hill  is  a  very  coasptcuous  and  impressive  featnrf.  It  appears 
as  if  a  mountain  had  been  cleft  asunder  by  a  vertical  blow  and  one- 
half  completely  removed.  Photographic  views  were  taken  of  this,  but 
they  will  not  appear  in  the  annual  report.  At  the  summit  is  a  ver- 
tical cliff  of  gabbro  rudely  eolumnar  estimated  at  60  feet  in  hifjht. 
This  faces  southwest,  west  and  north.  Beneath  this  vast  wall  is  a 
precipice  of  slate  whose  horizontal  stratification  is  apparent  from 
Camp  Reunion.  The  tendency  to  columnar  features  extends  down 
thirty  feet  into  the  slate.  This  portion  of  the  mountain  presents 
also  a  vertical  face,  and  is  estimated  at  SO  feet.  Below  this  lies  a 
talus  of  dark  angular  fragments  sloping  at  an  angle  of  45°  toward  the 
lake.  The  upper  portion  of  this  is  naked  for  an  altitude  of  fifty  feet. 
The  lower  portion  of  the  slope  becomes  lesa  steep,  and  is  concealed 
and  partly  covered  by  a  dense  growth  of  young  poplars  (Populus  tre- 
muloides).  The  vertical  altitude  of  this  part  of  the  talus  is  about  75 
feet.  Mount  Reunion  therefore  is  estimated  to  have  an  elevation  of  - 
288  feet  above  Ro.ve  lake.  Dr.  Norwood  puts  it  at  "over  300  feet," 
and  this  may  be  more  accurate. 

Mount  Reunion  is  the  first  of  a  succession  of  lofty  hills  ranged 
along  the  south  aide  of  Rove  lake,  each  of  which  is  vertically  chiseled 
off  on  the  lakeward  aspect,  and  all  of  which  run  together   at  their 
bases  into  one  continuous  range.     Their  altitudes  reach  well  toward  -. 
three  hundred  feet.     Still,  outcrops  along  tbe  water-line  are  few;  and  -. 
the  lower  flanks  of  the  range  are  covered  with  a  belt  of  handsome 
green  poplars,  grown  since  the  last  general  barning.  The  north  shore 
is  depressed,  and  rooliy  outcrops  are  there  al^  of  rare  occurrence. 
The  point  called  Camp  Reunion  is  a  mass  of  angular,  bard  ringing  . 
fragments  of  a  dark,  cryptocrystalline  rock  baring  a  very  eruptive  . 
aspect. 

At  the  west  end  of  Rove  lake  are  three  abandoned  log  cabins.  They 
appear  to  contain  merely  a  few  articles  used  in  a  winter  camp,  and 
are  reported  as  belonging  to  the  Mayhews  at  Grand  Marais.  On  the 
north  a  road  had  been  at  some  time  cut  out.  Southward  a  cut-out 
road  or  portage  extends  to  Daniel's  lake  and  thence  to  Grand  ' 
Marais. 
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N.  E.  i,  S.  £.  i,  sect  20,  T.  65-lE.,  aa  of  Minn.  Camp  Reunion. 
This  point  is  an  old  pile  of  gabbro  all  gone  to  fragments.  There  is 
very  little  soil,  and  that  is  mingled  with  the  ashes  of  a  former  burn- 
ing. The  point  ia  now  all  densely  overgrown  with  yonng  poplars, 
birches,  pines  and  alders.  The  fragments  are  all  quite  angular.  The 
point  seems  a  mere  pile  of  them  10  or  12  feet  high.  A  few  rounded 
syenite  bowlders  are  intermingled. 

N.  E.  i,  N.  W.  i,  sec.  21,  T.  65.1E.,  as  of  Minn  A  low  outcrop 
of  rock  with  dark  weathered  surface  like  iron  (757),  and  when  broken, 
still  looks  in  color  and  teztnre  like  fine  iron — darker  than  steel.  It  is 
also  very  heavy.  It  belongs  to  that  formation  so  often  seen  outcrop- 
ping similarly,  and  always  resembling  iron.  This,  as  in  other  cases, 
is  considerably  below  the  level  at  which  Animike  is  seen  on  the  moun- 
tain  side.  If  the  iron  bed  belongs  in  tbe  Animike  as  I  have  heretofore 
been  led  to  believe,  its  position  here  must  be  at  least  200  feet  below 
the  summit  of  the  formation,  or  there  must  be  a  fault  between  this 
point  and  the  mountain  along  the  south  shore.  But  I  have  supposed 
the  Animike  iron  bed  to  belong  near  the  top  of  the  formation ;  and  if 
this  is  altered  Animike  there  certainly  is  a  fault  along  the  axis  of  Rove 
lake.  If,  on  the  contrary,  this  iron  bed  belongs  in  the  gabbro,  which 
for  the  present  seems  likely,  it  is  not  the  equivalent  of  tbe  bed  seen 
about  the  west  end  of  Qunflint  lake  but  of  the  deposits  subsequently  seen 
about  Iron  lake.  This  being  assumed,  it  becomes  evident  thnt  the 
overflow  of  gabbro  covered  a  country  already  deeply  eroded — a  surface 
already  very  ancient.  Hence,  when  later  erosion  carried  away  the 
gabbro  along  the  slope  (as  at  A,  fig.  50  the  slate  became  exposed,  and 
gabbro  remained  both  at  the  liigher  level  and  a  lower. 


50. — Eroded  surface  receiving  a  flow  of  gnbbro. 


u  N.  W.  i,  see.  22,  T.  65-lE.  A  rod  back  from  the  shore 
taled  by  bushes  is  a  wall  of  vertically  jointed  compact  rock, 
of  a  dark  base  and  uniformly  distributed  specks  of  red  feld- 
lis  is  the  same  as  often  Eeen  heretofore. 
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Rock  758.     Fine  uoryte  ? 

N.  W.  i,  N.  E.  i,  aec.  22,  T.  6B-1E.  This  is  only  half  a  mile  from 
the  last.  Outcrop  of  decaying,  rusty  black,  horizontally  lying  Ani* 
mike  slates  (769),  with  fine  noryte  above,  in  clear  contact.  The  noryte 
is  exactly  like  that  last  mentioned. 

The  little  used  portage  from  Rove  lake  to  Mountain  lake  is  about  a 
third  of  a  mile  long. 

N.  W.  i.  N.  W.  i,  sec.  23,  T.  65-lE.  On  the  portage.  Noryte 
outcrops  in  angnlar-splitting  masses  at  frequent  intervals  along  the 
portage. 

$    18. — HOUNTA^IK  LAER. 

This  lake  is  six  and  a  half  miles  in  length,  lying  on  the  boundary 
in  Towns  65-1  and  2  east,  and  with  an  average  breadth  of  about  half  a 
mile.  The  south,  or  Minnesota  shore  is  little  indented;  bat  the  nortb 
ebore  presents  two  deep  bays  penetrating  half  a  mile  inland,  and  sev- 
«ral  land  indentations.  Off  the  south  shore  is  a  continuation  of  the 
high  range  described  under  Rove  lake,  and  it  is  similarly  broken  into 
a  succession  of  imposing,  gabbro-capped  hills,  with  parallel-bedded 
dark  schists  underlying  and  fragmental  taluses  stretching  toward  the 
iHke.  Several  of  these  hills  reach  an  altitude  of  250  to  800  feet  above 
the  lake;  and  farther  back  are  summits  said  to  be  feet  375  high — 
being  1,527  feet  above  lake  Superior  and  2,129  feetabove  sea-level.  The 
north  shore  is  not  elevated  and  the  surface  comes  [down  generally  to 
the  lake-level.  This  is  specially  true  of  the  western  part.  Farther  in 
the  back  ground,  however,  hills  are  seen  rising  apparently,  in  one  in- 
stance, as  much  us  SOO  feet  above  the  lake.  Notwithstanding  the 
rocky  character  of  the  region  on  the  south,  the  outcrops  are  few.  The 
talus  appears  generally  to  have  reached  the  water-line-  On  the  north 
ahore,  however,  which  I  meandered  watchfully,  I  recorded,  besides  the 
stops  which  will  be  described,  twenty-two  low  outcrops  of  gabbro. 

The  vertical  gabbro  crests  along  the  sooth  shore  appear  to  be  gen- 
erally 50  to  75  feet  high ;  and  the  vertical  slate  cliffs  next  below  are  of 
about  the  same  bight  The  line  of  junction  between  the  gabbro  and 
the  slate  can  be  seen  distinctly  from  the  lake;  and  the  horizontal  po- 
sition of  the  slates  is  very  obvions.  The  vertical  hight  of  the  talus 
of  the  principal  summits  is  about  75  feet. 

The  original  forest  of  the  south  shore  has  been  destroyed  by  burn- 
ing. The  only  trees  living  are  a  new  growth  of  poplars  fringing  the 
beach.  Bninings  have  not  reached  the  north  shore  except  toward 
the  eastern  end.     In  the  middle  portion  of  the  north  shore,  a  heavy 
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green  forest 'atretcbes  into  the  interior.    In  the  Testers  part  are  dense 
forests  of  poplar  and  birch,  which  appear  to  be  a  second  gro<vth. 

Meander  comer  between  sees.  19  and  20,  T.  65-2E.  The  fragments 
foand  here — for  no  outcrop  <<ccars  between  the  western  end  and  this 
point — consist  of  crumbling  argillyte  of  dark  color,  and  of  gabbro. 
Some  of  the  gabbro  is  rery  eoarse,  and  also  craDabling.  Both  rocks 
are  macb  peroxidized. 

The  shore  is  exceedingly  monotonous.  Between  the  water-line  and 
the  talus  is  a  slope  of  aboat  fifteen  degrees  uniformly  covered  with  & 
dense  growth  of  young  poplars.  The  soil  on  which  they  grow  con- 
sists mostly  of  angular  fragments  of  gabbro  and  crumbling  sheets  of 
dark  argillyte.  Above  this  green,  wooded  slope  comes  the  talus,, 
consisting  of  large  fragments  of  the  same  sort,  on  which  there  is  no- 
soil,  or  safety  for  tree  fi^owth.  Over  this,  fragments  large  and  smalls 
are  occasionally  precipitated.to  be  hurried  down  the  talus  slope  of  about 
i^".  This  work  must  be  more  rapid  in  winter  and  spring.  Eridently 
the  mass  of  the  talui  is  augmenting,  its  vertical  hight  increasing,  and 
that  of  the  precipice  diminishing.  Evidently,  also,  the  precipitous 
face  will  eventually  become  covered  by  the  growing  talus^  and,  evid- 
ently, since  this  work  is  not  already  accomplished,  the  present  courrte- 
of  change  baa  been  in  progress  but  a  limited  period. 

N.  W.  i,  N.  E  i,  sec.  21,  T.  65-2E.  Nearly  opposite  the  ea.>*tern 
constriction  of  Mountain  lake.  Here,  a  rod  back  from  shore,  is  a 
slope  of  45°,  composed  of  angular  fragments.  The  rock  is  a  darker 
variety  of  noryte  (760),  than  I  have  seen  before.  It  is  also  exceed- 
ingly fine,  and  heavier  than  usual.  I  wonid  call  it  diabase,  except 
that  its  association  with  gabbro  perhaps  indicates  the  presence  of  a 
basic  plagioclase. 

Near  the  east  end  of  the  lake,  the  gabbro  range  ie  lower,  and  the 
crowning  cliff  has  already  become  concealed  or  nearly  so,  by  the  lis- 
ing  titlus,  which  here  slopes  almost  to  the  water'ti  edge.  Bat  at  the 
end  are  two  bluffs  with  high  precipices  remaining.  These  appear  to 
have  been  originally  higher  than  the  last  mentioned. 

In  the  hill  at  the  end  of  the  lake  the  slates  can  be  seen  beneath  the 
precipice  of  gabbro. 

On  the  return  (  meandered  the  entire  northern  shore  of  Mountain 
lake.  Along  the  whole  shore  the  only  rock  in  place  is  gabbro.  It 
occurs  mostly  in  low  bluffs  at  the  water's  edge — some  of  it  in  heavy, 
nearly  horizontal  beds.  But  there  are  some  cliffs  close  on  shore  with; 
an  elevation  of  15  to  20  feet.     The  exposures  are  decidedly  freqneut. 
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I  landed  at  tireniy-four  points — all  of  gabbro.  Yet  there  are  couaid- 
erable  stretches  without  outcrops. 

N.  W.  i.  3.  B,  i,  Bee.  U,  T.  65-2E.  Portage  oat  of  Mountain  lake 
eastward. '  On  the'  Canadian  side  of  the  stream,  on  which  the  portage 
lies,  I  ascended  the  hill  to  the  summit,  and  found  it  formed  of  coar.'e 
crumbliug  gabbro.  The  gabbro  makes  here,  as  everywhere,  a  course 
brown  soil  colored  by  iroo  peroxide. 

This  is  the  hill  on  which  I  discovered  the  unusual  species  of  blue- 
berry mentioned  in  the  introduction.  Here  also  I  observed  the  shnd- 
frog  mentioned. 

This  portage  eastward  out  of  Mountain  lake,  also  little  traveled-  is, 
about  a  third  of  a  mile  long,  and  joins  the  Pigeon  river  below  the 
rupids.  The  river  soon  widens,  and  is  so  filled  with  scouring  rushes 
us  to  he  nearly  impassable.  This  swell  is  known  as  ''Upper  Lily 
lake." 

After  a  quarter  of  a  mile  of  boatable  water,  another  much  neglected' 
portage  of  a  quarter  of  a  mile  occurs,  on  the  Canadian  side  of  the 
rapids,  leading  to  another  small  swell  in  the  river  which  is  sometimeii 
denominated  "Lower  Lily  lake."  This  continues  for  a  quarter  of  a 
mile,  when  other  rapids  occur,  and  we  enter  on  the  portage  which 
terminates  on  Moose  lake.  This  portage  lies  also  on  the  north  side  of 
the  river,  and  is  about  two-thirds  of  a  mils  in  length.  A  range  of 
gabbro  continues  along  the  south  side  thus  far,  but  it  is  less  than  a 
hundred  feet  in  hight.     The  portage  is  bad. 

S.  W.i,  S.  E.  i.  siC.  13.  T.  65-2E.  American  side,  near entmnce to 
portage  from  Lower  Lily  lake  to  Moose  lake.  Coarse  gabbro  (T61) 
with  a  large  percenl^age  of  iron. 

Similar  gabbro  occurs  at  the  portage  on  the  Canadian  side. 

K.  E,  i,  N.  E.  i,  sec.  24,  T.  65-3  E.  On  the  same  portage,  one- 
eighth  mile  from  Moose  lake.  On  the  Canadian  side,  a  knob  of  Atii- 
mike  breccia  outcrops  from  the  hill  slope. 

On  the  American  side  of  Pigeon  i-iver,  a  range  of  gabbro  OTcrhaug:* 
the  stream,  all  the  way  to  Moose  lake. 

§    19. — HOOSS   LAKE. 

Moose  lake  lies  in  the  western  half  of  Township  65-3  east.  Its 
longer  axis  stretches  east  southeast  and  is  three  and  a  half  miles  long. 
The  lake  has  a  mean  width  of  a  mile.  The  contiguous  country  pre- 
sents an  aspect  not  materially  different  from  that  surrounding  Moun- 
tain and  Rove  lakes.  The  gabbro-crested  hills  on  the  south  attain 
35 
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elevations  as  great;  BDd  the  DOrth  shore  is  aimilarly  depressed.  A 
mile  bacV,  however,  on  the  Gaaadian  side,  reveals  toward  the  north- 
easi  two  strikingly  elevated  summits,  but  perhaps  not  over  three  hun- 
dred feet. 

The  couatry  on  the  south  side  is  mostly  burnt  over;  but  near  the 
shore  is  frequently  stocked  with  young  poplars.  On  the  north  side 
Korway  pines  abound  on  the  west  and  also  on  the  east,  but  consider- 
able burnt  country  intervenes. 

There  are  few  outcrops  on  the  shore-line  of  the  south  side.  I  noted 
gabbro  at  seven  points  in  low  outcrops,  along  the  Canadian  side 

After  examining  the  south  shore  for  the  distance  of  a  mile  and  a 
half,  from  the  west  end,  and  finding  no  rocks  in  place,  I  ascended  the 
hill  about  eighty  feet  and  discovered  a  ledge  of  slate.  There  is  no 
gabbro  visible  from  tbis  point,  but  it  can  be  seen  from  the  opposite 
shore  at  a  higher  altitude,  resting  on  horizontal  slate. 

3.  E.  i,  S.  W.  i,  sec.  20,  T.  65  3E.  The  slate  is  much  shattered, 
and  the  talus  slope  is  mostly  overgrown  with  spiall  cherry  bushes. 
Most  of  the  slate  is  in  layers  from  half  an  inch  to  an  inch  thick;  some 
in  beds  of  several  inches  and  quite  solid.  The  solid  beds  are  dark, 
fine-grained,  heavy,  identical  with  the  fine  rock  which  I  have  often  seen* 
always  feeling  doubtful  about  its  relations  to  erupted  material.  Here 
it  is  distinctly  embraced  in  beds  of  sedimentary  character.  If  erup- 
tive, they  can  only  be  intrusive.  The  thinner  layers,  however,  are 
similar  in  color,  texture  and  weight.  Occasionally,  is  a  layer  of 
darker  color,  evidently  from  the  abundance  of  magnetite. 

Kock  762.     Three  varieties  of  Animibe. 

Farther  east,  tbis  same  cliff  is  completely  covered  by  the  talus  slope, 
lut  30  recently  that  no  soil  has  yet  accumulated  for  the  growth  of 
«hrubs,  except  in  patches 

Still  farther  east,  the  ledge  reappears,  and  the  uncovered  talusslope 
is  about  two  rods  wide.  The  slate  ridge  gradually  approaches  the 
shore  •  Here  is  an  other  occurrence  of  gabbro.  This  is  in  the  N.  W. 
i,  X.  £.  i,  sec.  28,  T.  65-SE.  Gabbro  is  again  seen,  a  quarter  of  a 
mile  east,  on  another  hill  not  over  50  feet  in  hight. 

S.  E  i,  S.  E.  i,  sec.  21,  T.  e6-3E.  Half  mile  from  foot  of  Moose 
lake.  Outcrop  of  horizontally  bedded  slate.  The  beds  are  two  to 
:four  inches  thick,  and  of  similar  character  to  that  last  described. 

S.  E.  i.  S.  W.  i,  sec.  22,  T.  65-3E.  At  portage  east  out  of  Moose 
iake.  Gabbro  on  Canadian  side,  coarse,  altered  by  weathering,  as 
usual,  with  much  magnetite — 783 
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Bock  761.  Animike  from  shore  fragment — apparently  almost  pure 
nagnetitfl. 

N.  W.  i,  S.  E.  i.  sec.  18,  T.  65-3E..  as  of  Minn.  North  shore  of 
Moose  lake.  A  low  outcrop  of  probably  gabbro,  of  dark  gray  color, 
and  scattered  slender  crystals  of  glassy  feldspar.  I  hare  seen  the 
flort  before. 

Rock  776.     Peculiar  gabbro.     North  shore  of  Moose  lake. 

I  passed  along  the  entire  north  shore  and  identified  gabbro  at  ser- 
cral  localities,  bat  saw  no  slate.  There  is  no  range  of  hills  along  the 
ahore, 

§  20.— HORTH    FOWL  LAKE. 

This  and  South  Fowl  lake  are  by  Dr.  Norwood  designated  jointly 
"  Lac  du  Coq";  but  in  the  terms  of  the  Webster-Ash  burton  treaty 
they  are  named  as  in  this  report.  North  Fowl  lake  has  an  outline 
resembling  the  vertical  section  of  a  fleshy  mushroom.  The  stem  is 
^lirected  southward.  The  north  and  south  dimension  of  the  lake  is 
two  miles,  and  the  width  of  the  cap  ia  two  miles.  The  lake  is  nested 
in  a  depression  among  high  gabbro-crowned  hills.  These  are  not  less 
«ODSpicnous  on  the  Cimadian  than  on  the  American  side. 

The  portage  east  out  of  Moose  lake  is  really  about  three-fourths  of 
a  mile  long,  though  the  plat  shows  less.  It  is  crooked,  rough  and  over- 
grown with  bushes:  and  like  the  other  trails  along  this  part  of  the 
boundary  appears  to  be  little  used.  The  clearing  at  the  termination 
marks  the  site  of  a  former  winter  house  of  the  Hudson's  Bay  company. 
Pigeon  river  is  now  a  good  sized  creek,  flowing  more  rapidly  than 
Burntside  river,  but  probably  carrying  about  the  same  amount  of 
water. 

A  gabbro  and  slate  range  runs  parallel  with  the  river,  on  the  south 
«ide,  and  the  same  range  extends  along  the  southwest  shore  of  North 
Fowl  lake.  The  gabbro,  which  was  nearly  interrupted  along  Moose 
lake,  near  the  shore,  shows  a  thickness  here  of  40  to  60  or  75  feet. 
The  gabbro  crests  also,  lie  nearer  the  level  of  the  lake.  A  very  high 
frabbro  cliff,  however,  is  seen  on  the  Canadian  side,  which  I  estimate 
at  2M)  feet  above  the  lake;  and  a  series  of  four  others,  diminishing 
in  altitude,  succeeds  southward. 

On  the  American  side,  in  section  26,  is  the  highest  precipitous  face 
of  gabbro  which  I  have  seen.  I  think  what  is  visible  above  the  talus 
rises  90  feet — all  gabbro — and  its  base  is  not  over  eight  feet  above  the 
lake.    The  range  strikes  from  here  southwnrd. 
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This  Inke  is  much  grown  with  rusbes  and  wild  rice,  especially  on 
tbe  American  side. 

A  gabbro  range  is  seen  again  on  th«  soutb,  gradually  rising  toward 
tbe  northeast;  and  behind  this,  more  easterly,  another.  Both  present 
precipitous  fronts  toward  tbe  lake.  Still  farther  sonth  is  a  higher 
range,  rising  probably  300  feet,  and  abowing  a  long  perpendicular  wall 
facing  northward.  This  is  a  mile  from  the  lake,  on  the  American 
side, — tbe  intervening  distance  being  low  and  level,  and  beginning^ 
with  an  extensive  tamarack  and  spruce  swamp.  These,  however,  face 
South  Fowl  lake,  and  separate  it  from  Roy  lake.- 

Comiug  into  Pigeon  river  again,  we  find  a  broad,  deep,  clear,  stream, 
forty  feet  wide,  and  bordered  by  a  marsh  averaging  a  quarter  of  a 
mile.     Tbe  marsh  abounds  in  wild  riCe,  cane  and  an  aqnatic  gras^ 

Pigeon  river  issues  half  a  mile  northeast  of  the  extreme  point  of 
North  Fowl  lake.  At  that  extreme  point,  a  small  stream  comes  in 
from  Roy  lake,  discharging  the  waters  of  Roy,  John,  McFarland  and 
Piue  lakes.  In  ascending  this  stream,  within  less  than  half  a  mile, 
vertical,  thin-bedded  sUtes  are  seen  in  the  bottom,  obstructing  navi- 
gation. They  are  of  an  ashen  color,  and  apparently  would  make  good 
roofing  slates.  This  is  in  sec  2,  T.  6+,  B.  3  E.  This  information  is 
obtained  from  Capt.  Wm.  P.  Spalding,  of  Sanlt  Ste  Marie. 

Supposing  the  information  correct,  the  vertical  ash-colored  slatt-s 
can  be  no  other  than  tbe  Eewatin  formation  so  extensively  developed 
north  of  Qunfiint  lake  This,  then,  is  the  most  easterly  point 
at  which  that  formation  has  been  identified  in  northeastern  Minne- 
sota. 

On  sections  4  and  5,  T.  64-:iK.  Cnpt  Spalding  has  located  a  quartz 
vein  said  to  bear  native  silver  and  gnld  on  the  foot  wall.  Cloaa  by, 
are  what  he  regards  as  "ancient  diggings,"  on  the  south  aide  of  "lake 
Miranda."  I  have  not  seen  Capt.  Spalding't*  location,  but  I  have 
seen  a  sample  of  tbe  gangue  said  to  bold  silver  and  have  in  my  pes- 
session  numerous  photographs  of  the  vertical  quartz  vein  and  the 
surrounding  region.* 

§  21.— BOOTH  FOWL  LAKE. 

South  Fowl  lake,  tbe  last  on  the  national  boundary,  trends  m  rid- 
tonally  with  its  longer  axis  which  is  a  mile  and  a  quarter  in  length. 


ODD  I  of  Spilldlll('> 

mm 

Dgr« 

■Hon 

undo 

Ihe  " 

Snmth  Am.  Btp 

Oiol.  Mi 

•  .rp 

IB-aO 

ThB. 

)ca>lon>lDlh>vlc1 

«7 

Sw 

"g" 

ttoW 

Mlpllonoftheew) 

>xy 

otihs 

rrglon 

bjH 

II.  Wii 

-,,Coo<^le 


8TAT£  GEOLOOIST.  265 

The  east-west  diameter  is  two-thirds  of  a  mite.  The  stream  connect* 
ing  it  with  North  Fowl  lake  is  broad  and  deep,  with  a  barely  percept- 
ible current.  It  widens  gradually  into  the  lake.  The  upper  end  of 
the  lake  presents  a  wide  expanse  of  wild  rice  and  grasses  and  seems  to 
be  a  continuation  of  the  river. 

The  high  gabbro  hills  mentioned  above  look  dowu  on  the  lake  from 
the  west  and  south.  The  outlet  is  through  a  gabbro  gateway.  Through 
this  the  river  passes  over  a  succession  of  rapids  for  over  a  mile;  and 
nowhere  below  do  the  conditions  exist  for  the  accumulation  of  another 
lake,  until  the  stream  is  discharged  into  lake  Superior. 

S.  W.  i,  N.E.  i,  sec.  12,  T.  6i-3E.  An  exposure  on  the  hill  side 
a  quarter  of  a  mile  west  of  the  outlet  of  South  Fowl  lake  a  few  rods 
back  from  the  shore  was  examined,  tt  is  nothing  but  the  familiar 
coarse  crumbling  gabbro, 

S.  W.  i,  N.  E.  i,  sec.  12,  T.64-3E.  West  side  of  outlet  of  South 
Fowl  lake.  On  this  side  of  the  gabbro  gateway  rises  a  precipitous 
wall  to  a  bight  of  nearly  200  feet  above  the  lake.  The  vertical  ascent 
is  about  120  feet.  The  gabbro  where  otiweathered,  is  of  medium 
coarseneas,  abounding  in  magnetitf. 

lu  the  midst  of  the  face  of  gabbro  is  a  vertical  dike  27  feet  wide, 
which  exhibits  a  horizontal  bedded  or  quasi -columnar  structure.  The 
beds  (or  columns)  are  six  to  ten  inches  thick,  and  placed  between  the 
vertical  columns  of  gabbro,  present  from  the  lake,  the  appearance  of 
A  tier  of  shelves.  The  dike  intersects  the  whole  exposed  face  of  the 
gabbro  from  summit  to  upper  boarder  of  the  talus.  It  wears  away 
more  rapidly  than  the  gabbro,  and  hence  appears  in  a  shallow  recess. 

The  dike  rock  is  very  fine-grained,  dark  gray  and  nearly  crypto- 
-crystalline;  but  under  the  lens,  reveals  the  existence  of  a  dark  con- 
stituent intimately  mingled  with  a  translucent,  waxy  feldspar.  It 
has  a  high  specific  gravity. 

In  a  fissure  of  the  gabbro,  I  found  some  crystals  of  dolomite  and 
<]uartz. 

Rock  765.     Gabbro  from  Pigeon  river  gateway. 

Rock  766.    Dolomite  and  quartz,  from  the  gabbro. 

Rock  767.     Diabase  from  the  dike. 

A  photographic  view  of  this  cliff  was  taken  from  the  Canadian  side. 
Pigeon  river  gateway,  where  rises  a  gabbro  bluff  which  I  estimate  at 
150  feet  high,  with  a  vertical  ascent  of  75  feet.  These  are  the  two 
sides  of  the  gateway,  through  which  the  Pigeon  river  passes  by  a  suc- 
-ceision  of  cascades  out  of  the  last  lake  in  the  boundary  series.     The 
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Fig,  51  — Horizontal  columnar  structure  in  the  dike  on  the  shore  of 

South  Fotvl  lake.    The  dike  intenects  gabbro  having  a  vertical 

columnar  structure. 

gabbro,  as  everywhere,  aBSumes  a  columnar  structure.    I  find  here  no 
continuation  of  the  dike  (of  rock  767). 

N.  E.  i,  S.  E.  i,  sec.  12,  T.  61-3E.  Gateway  mountain,  commence- 
ment of  portage  out  of  South  Fowl  lake,  noutbeastward.  Here  on 
the  south  side  is  a  hill  topped  with  gabbro  and  125  feet  high.  On  the 
north  is  a  towering  precipice  three  hundred  feet  above  the  lake,  whose 
jagged  outline  projects  itself  against  the  aky  ainiost  in  the  neighbor- 
hood of  the  zenith.  There  hang  huge  parallelopipedons  of  gabbro 
awaiting  the  next  season's  frosts  to  be  thrown  down.  Here  by  the 
trail,  are  the  enormous  masses  which  were  projected  from  that  giddy 
altitude  by  some  previous  season's  frosts— ten  by  fifteen  feet  in  dimen- 
sion— lying  here  mostly  moss-grown  and  crumbling  away  while  tbe 
centuries  roll  around.  Here  are  some  too,  freshly  fallen,  and  above 
are  the  scars  showing  whence  they  were  detached.     It  is  a  wonderful 
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place,  and  provokes  a  maUitade  of  reflections  which  mast  not  here  be 
indulged  in.  This  high  bill,  for  clearness  of  description  I  call  Gate- 
way  moantain. 

With  the  view  of  approzimatiog  its  true  altitude,  I  used  tny  clinom- 
eter and  fonnd  the  angle  of  etevatiou  to  the  summit  62°.  I  simply 
estimate  my  distance  from  the  foot  of  the  perpendicular,  at  140  feet, 
and  from  these  data  I  calculate  trigoaometrically  an  altitude  of  263 
feet.  As  my  point  of  ohserration  was  at  least  25  feet  abore  the  lake, 
the  altitude  of  Gateway  mountain  as  thus  obtained,  is  288  feet.  Nor- 
wood says  it  is  306  feet,  but  does  not  state  whether  this  is  a  rough  es- 
timate or  the  result  of  actual  observation. 

I  took  a  successful  photograph  of  Gateway  mountain  with  point  of 
view  at  Halt  1398  * 

A  small  spring  of  ice-cold  water  issues  from  the  accumulation  of 
debris  in  the  gorge  between  Gateway  mountain  and  the  portage  trail, 
and  it  has  been  suggested  that  it  may  be  supplied  from  a  store  of  ice 
covered  and  protected  by  the  mass  of  fragment8.t 

S.  E.  i,  N.  E.  i,  sec.  18,  T.  64-lE.  South  end  of  Long  pottage, 
oat  of  Sonth  Fowl  lake.  Walked  first  over  the  portage  and  returned, 
exclusively  fur  observation.  I  find  it  about  a  mile  and  a  half  by  the 
windings.  The  portage  is  uncommonly  good,  though  sinuous.  I  do 
not  understand  why  so  much  better  than  any  seen  this  aide  of  Bnve 
lake.t  I  can  conjecture,  however,  that  the  Fowl  lakes  yield  crops  of 
wild  rice  which  bring  the  Grand  P.jrtage  Indians  up  here. 

I  saw  no  rock  in  place  on  the  way;  but  of  course,  many  gabbro 
bowlders,  and  quite  a  quantity  of  fragments  of  black,  thin-laminated 
slate.  The  country  from  the  eastward  slope  of  this  portage,  presents 
a  changed  aspect.  No  hi{;h  ridges  intercept  the  distant  view^  There 
are  no  gabbro  knobs  or  ranges  visible  after  leaving  those  magnifi- 
cent monuments  of  a  fiery  fiood  which  looks  down  on  us  at  the  Gate- 
way. 

I  had  not  intended  to  travel  farther  along  the  Pigeon  river;  but  the 
interest  excited  by  the  changed  features  of  the  wilderness  led  to  a 
change  of  plan. 

>  ATlBwot  thB>ainelBglTealiilT*lii)('i"Pr«llinlaitrTPii|Mr"Dii  thi  Archmin  or  thi  HarlbwaM. 
Fifth  Ann.  Hep-  U.S.  Oeol- Sum  .  1SJ3-4.  racing  p.  KU.  Tba  mDanUlD,  howenr.  ■■  not  la  Uint.noU 
bulla  CaDid»,balnK«ut  both ot  PIgson river  Hod  of  th*  porlsge. 

t  N-  H.  Wlnchall  Id  NInIb  Ann.  Rep.  HIdd.  Sarv.,  pp  71-76. 

S  Tba  wbolB  Hiton'a  aiplonUon  wmi  mnda  nit  heal  a  gnlile.  Narbidiny  penonlnmr  pnii;  been 
tbroDsb  the  region  prerlDOiIr. 


.dr,Coogle 


Zb»  BIXTBENTH  ASMDAL  EKPORT 

§   22.— PIOHOK   BIVKE. 

Tlie  features  of  the  country  along  tlie  Pigeon  river  southeast  of 
South  Fowl  lake  will  be  briefly  described  in  connection  with  the 
locnlities  noted.  The  river,  from  the  foot  of  the  Long  portage,  con- 
tinues of  nearly  uniform  width  to  the  next  rapids.  It  is  a  broad, 
deep  stream,  flowing  with  a  current  of  about  a  mile  aa  hour.  The 
borders  are  fillsd  with  wild*rice  and  other  aquatic  grasses.  Not  much 
timber  is  seen  on  either  side.  Some  scattered  tamaracks  and  clumps  of 
spruces  occur.  No  high  land,  even  in  the  distance — no  upland  in  the 
vicinity.  Only  occasionally  clusters  of  poplars.  At  length  after  an 
interval  of  two  miles,  in  section  21,  T.  61-lE.,  a  small  ripple  is  seen 
in  the  current,  occasioned  apparently  by  bowlders;  but  sixteen  rods 
beyond,  the  sound  of  rapids  is  heard. 

N.  W.  i,  N.  E,  i,  sec.  21,  T.  64-4E.  Fourth  portage.  This  port- 
age is  about  three-fifths  of  a  mile  long,  in  a  mean  direction  east  by 
south.  It  strikes  the  river  again  on  an  east-southeast  stretch.  Ko 
rock  in  place  is  seen  on  the  way,  and  but  few  bowlders.  These  are 
gabbro.  At  the  end  of  the  portage,  a  mountain  is  seen  in  the  south- 
east,-stretching  from  southward  to  northward,  but  wooded  to  the 
summit. 

'  N.  W.  i,  N.  E.  i.  sec.  21,  T.  61-4E.  A  quarter  of  a  mile  further 
north.  Went  up  to  the  rapids  a  few  rods  above  the  eastern  end  of 
this  portage,  but  found  only  bowlders  as  an  explanation.  Went 
then,  west  again  to  the  top  of  the  ridge  apparently  causing  this  abrupt 
northerly  bend  in  the  river;  following  it  north  to  the  turn  in  the 
stream;  but  found  nowhere  any  outcrop.  I  had  expected  to  find  evi- 
dence of  ■&  dike  trending  north. 

N.  E.  i,  S.  W.  i,  sec.  22,  T.  64-4B.,  as  of  Minn.  Olivine  knob.  At 
length  wc  come  to  a  hill  on  the  Canadian  side,  a  quarter  of  a  mile 
back  from  the  river,  whose  white-shining  rock-exposures  remind  me 
again  of  syenite.  I  plunged  through  the  intervening  swamp  and 
climbed  the  slope  to  the  summit.  It  weathers  granite-fashion.  It  is 
of  pepper  and  saltcolor.  Whitish  feldspar  is  very  determinable;  and 
there  is  a  little  transparent  feldspar.  Beside  these,  are  abundant 
grains  of  a  smoky  mineral,  and  not  a  few  of  magnetite.  The  smoky 
mineral  is  harder  than  feldspar,  and  weathers  conspicuous  on  the  rock 
surface.  When  broken,  the  grains  present  glassy  surfaces.  Evident- 
ly they  answer  the  description  of  olivine.    This  hill  is  125  feet  high. 

Rock  768.     Granular  olivine  gabbro  or  noryte. 

I  find  incorporated  in  this  formation  at  the  summit  of  the  hill.some 
characteristic  coarse  gabbro  (769). 
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From  the  summit  of  this  hill  I  take  a  Buirey  of  the  sarrouoding 
country.  West  northwest,  spreads  an  area  two  miles  wide  and  eight 
miles  long,  throngh  which  we  have  followed  Pigeon  river.  It  is  dotted 
with  tumaracks  and  spruces,  but  most  of  the  surface  is  occupied  by 
Alders  or  marsh  grasses. 

South  40°  west  is  a  knob  which  has  an  eruptive  contour,  with  a 
smaller  knob  for  each  shoulder.  The  range  to  which  these  belong 
extends  about  westward  to  a  point  S  86"'  W.  from  here,  and  about 
one  and  a  half  miles  distant.  From  behind  this  rises  a  much  higher 
mountain,  which  seems  to  be  about  six  miles  away.  From  where  it 
appears,  it  trends  away,  west  of  north,  and  ends  in  what  appear  to 
be  gabbro  bluffs  N.  bO"  W,  from  here  They  face  northward.  They 
seem  to  he  Southwest  from  South  Fowl  take.  In  the  nearer  ground, 
N.  76"  W.,  is  another  bluff,  also  facing  northward.  Still  nearer, 
about  three  miles  distant,  N.  70''  W. ,  is  another  bluff  of  less  magni- 
tude. On  the  north  is  A  mountain-like  ridge,  about  three  miles  dis- 
tant, running  east  and  west.  In  a  hill  on  the  north,  half  a  mile  away, 
about  76  feet  above  the  river,  are  outcrops  of  light  color,  resembling 
the  rock  in  this  mountain. 

N.  W.  i,  S  W.  i,  sec  ai,  T.  64-4E.  Third  portage.  The  rapids 
between  the  two  gabbro  hills  are  portaged  on  the  left  of  the  stream. 
Portage  one-third  of  a  mile,  direction  a  little  east  of  south. 

Below  these  rapids,  for  a  mile  and  a  half,  the  stream  is  swift,  and 
interrupted  by  many  bowlders  of  trap.  In  places,  it  widens  out  and 
becomes  very  shallow.  In  one  place  it  divides,  and  runs  among  many 
islands.  Neither  stream  has  water  enough  for  safe  canoeing,  and 
navigation  is  very  difficult.  Tbe  bowlders  passed,  the  stream  becomes 
50  to  60  feet  wide,  and  three  feet  deep.  This  is  a  long  stretch  of  a 
mile,  flowing  eastward. 

At  this  place  one  sees  in  the  east,  at  the  distance  of  a  mile  or  two, 
a  trap-looking  hill  seventy-five  feet  high.  The  stream  flows  directly 
toward  it  until  within  a  quarter  of  a  mile,  when  it  turns  abruptly 
northward  and  then  eastward,  to  pass  around  the  hill. 

T.  64-5E.  has  not  been  surveyed  because  lying  in  the  Indian  Reser- 
vation. At  a  point  in  tbe  pass  between  the  hill  above  mentioned  and 
a  smaller  one  on  the  Canadian  side,  I  ascended  the  latter.  '  I  found  it 
a  very  compact  and  bard  sort  of  gabbro  (770)  with  much  olivine  and 
magnetite. 

The  cliff  on  the  American  side  looks  exactly  like  this. 

Partridge  portage.    The  stream  along  tbe  stretch  of  a  mile  between 
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tbe  last  and  this  point  is  bordered  by  weeds  and  flows  quietly  throuf^h 
a  lerel  tract. 

The  plane  is  moatt;  a  clearing,  bat  some  poplar,  birch  and  firs  re- 
main. Partridge  portage  is  about  a  quarter  of  a  mile  long,  fairly 
good. 

Partridge  falls.     The  Minnehaha  of  the  boundary. 


C< -■- ■■  aro<U- 
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Fig.  52. — Diagram  of  Partridge  falls  in  Pigeon  river. 

Tbt  meiFnnmniD  gt«sn  »ra  Htlmilsd,     Tha  dligram  linot  dr*wn  lot  Ktla. 

A.  The  highest  rack  fthnve  the  falls. 

B.  The  hight  nt  nhlch  it  rescherl  at  the  foot  of  the  descent. 

C  B      Eight  rods,  dialnnce  from  brink  of  Mia  to  foot  of  npidi. 

D.    Standing  rock  at  brink  of  falls  (place  of  IndlaD  In  photograph.) 

E  P.     Ten  foet,  hight  of  lower  falls. 

0  H.    Thin;  feet,  htght  of  upper  falls. 

1  J.    Width  of  dike  of  gabbro,  45  feet. 

K  Q.  Rapids  aboTe  the  falls  Descent,  O  G.  20  feet. 
F  M.  Rapids  below  the  falls.  Descent,  M  N.  B  feet. 
K  G  H  F  M.    Surfare  of  water. 

The  above  diagram  shows  the  more  important  facts.     The  highest 

rock,  A,  slopes  upward  at  such  angle  that  if  continued  to  the  standinj; 

place,  D,  close  to  the  falls,  it  would  be  ten  feet  above  it.     A  dike  of 

— 1.1 —   ..,i.;,[,  seems  to  be  of  the  same  character  as  the  gabbro  of  the- 

irsects  the  formntion  between  the  two  fnlls  and  is  about 
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45  feet  wide.  If  this  proves  to  be  the  same  tia  the  ordinary  gabbro,  it 
woald  aeem  probable  that  it  was  coDtemporaneous  in  eruption,  and 
that  this  was  one  of  the  fissures  from  which  the  flow  came  which  in- 
nndated  the  coantry.  Further,  as  no  gabbro  appears  on  the  surface 
in  the  vicinity,  there  is  evidence  of  much  erosion  of  Rabbro.  And  still, 
farther,  if  one  gabbro  vent  of  small  dimensions  existed,  not  unlikely 
the  whole  escape  of  the  outflow  was  through  numerous  vents  of  mod- 
erate capacity,  rather  than  one  or  two  great  fissures. 

The  strike  of  this  dike  is  N.  55°  W  and  it  stands  about  vertical. 
S.  H.  Winchell  says,  "W  6°  N."  (Ninth  Rep.  p.  74). 

The  dip  of  the  slates  here  is  up-stream,  and  since  the  stream  here 
flows  northwardly,  the  dip  is  southward,  Norwood  says,  "Above 
the  falls,  the  dip  of  the  slate  is  northwest,  80°."  Below,  he  says  the 
dip  is  "reversed  to  the  southeast,  at  an  angle  of  IT"."  N.  H.  Win- 
chell says,  on  the  contrary,  "The  brink  of  the  falU  is  of  slate,  ripple- 
marked,  dipfiing  south  about  12°;"  and  Bell  says  "the  slate  dip  south 
about  20°." 

Rock  771.     Animike  black  slate  from  Partridge  falls. 

Rock  774.     Gabbro  from  dike  at  Partridge  falls. 

Rock  775.     Specimen  illustrating  jointage  of  slate, 

I  took  much  pains  to  get  good  positions  in  the  gorge  below  the  falls, 
for  photographic  views,  and  obtained  fonr  successful  ones.  A  very 
good  general  view  of  Partridge  falls  is  published  in  professor  Irviiig'a 
"Preliminary  Paper"  ' 

Grand  portage,  seven  miles  from  lake  Superior.  The  river  through 
the  stretch  of  two  and  a  half  miles  between  Partridge  falls  and  thiS' 
point,  pursues  a  very  sinuous  course  over  a  grassy  plain  evidently  un- 
derlaid by  Animike  black  slates  in  a  position  nearly  horizontal.  At 
this  portage  is  an  old  clearing  of  a  few  acres,  overgrown  with  wild 
grasses.  Dr.  Norwood  states  that  this  "was  once  the  site  of  Fort 
Charlotte,  for  many  years  the  most  important  post  of  the  Northwest 
Far  Company." 

The  rapids  here  pass  over  a  dark  gray,  partly  thick-bedded  slate, 
dipping  soothwa(d  about  6°. 

Rock  772.  Prevailing  character  of  the  slate,  at  the  upper  end  of 
the  Grand  portage. 

Rock  773.    Darker,  tbick-bedded  slate. 

The  Pigeon  river  valley,  east  of  the  great  swamp — that  is,  below 
the  gabbro  range,  is  decidedly  tillable.  Most  of  it  is  upland,  with  a 
good  natural  soil,  as  evinced  by  the  rank  growth  of  herbaceous  veget— 

•  Fifti  At*.  Btp.  U.  S.  (?.oi.  Surv  fidnB  p.g«  (03, 
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ation.  There  are  f«T  hills,  &ai  seldom  outcropping  rocks.  Tbe 
country  has  been,  once  burned  over,  on  both  sides  of  the  river,  and 
many  of  the  dead  pine  trunks  still  stand  to  attest  the  once  vigorous 
growth  of  the  forest.  The  Indian  Reservation,  on  the  American  side, 
as  far  as  can  be  seen,  is  a  level,  arable  and  valuable  tract. 

It  may  be  added,  for  the  purpose  of  completing  a  view  of  the  bound- 
ary as  far  as  Pigeon  Point,  that  its  physical  and  geological  features 
below  the  tipper  end  of  the  Qrand  portage  are  already  pretty  well 
understood,  and  have  been  described  with  more  than  his  usual  detail 
by  Dr.  Norwood,  assisted  by  Major  Richard  Owen,  His  descriptions 
embrace  also  the  shore  line  between  Pigeon  Point  and  Grand  Portage 
bay.  as  well  as  the  geology  of  the  Grand  portage.*  A  careful  report 
on  tbe  same  district  has  been  published  by  Prof.  N.  H.  Winchell.t 
An  exposition  of  some  special  features  has  recently  been  published  by 
professor  W,  S   Bayley.J 

The  course  of  this  report  now  returns  westward  to  Red  Rook  lake 
with  a  view  to  considering  in  regular  succession  a  series  of  lakes 
lying  next  south  of  the  boundary  series,  to  which  our  attention  has 
thus  far  been  confined. 

§   S3.— BED  BOOK  LAKZ. 

The  passage  from  the  west  long  arm  of  Saganaga  lake  to  Red  Rock 
lake  is  narrow  and  obstructed  by  syenitic  bowlders.  A  small  stream 
flows  out  of  the  latter  lake.  Red  Rock  lake  is  practically  a  continoa- 
tion  of  the  west  long  arm  mentioned.  It  is  similarly  indented  by 
long  capes,  with  alternating  deep,  irregular,  mostly  club-shaped  bays. 
Its  shores  are  exceedingly  rocky,  and  buttressed  by  frequent  high, 
often  precipitous  hoses  of  syenite.  A  few  intervening  soil-covered 
tracts  occur  on  which  grow  small  spruces  and  Jack  pines.  The  region 
possesses  little  value  either  for  timber  or  agricultural  purposes. 

Krom  Saganaga  lake  sec.  28,  66-5,  syenite  continues  unchanged  in 
character  to  Red  Rock  lake.  When  the  shallow  passage  between  the 
two  is  not  canoeabK',  a  short  portage  may  be  found  over  the  hill  on 
the  east  side.  The  direction  of  the  current  is  out  of  Red  Rock  lake, 
but  the  stream  is  hardly  a  rapid. 

N.  W.  i,  S.  E.  i,  sec.  28,  T  66-6.     Passage  from  Saganaga  to  Red 

•  Onii.'R  O«log.  Banrey  of  Wtt ,  I'jw*  knd  Ulna  ,  pp.  »r-)09. 

I  yinlh  Aim.  Rtj>.  Otat.  Mnii.  1880,  pp.  81-73.     Hlnlni;  c*>log]r  il>-o  Id  SntrUh  Aim.  Stu-  HIdd 
I8?S.  pp  II'K.    S«  ilM  Tenth  Aim-  Rtp-  ISSl,  pp.  U-41. 
t  BajWi.  On  »n*    ptrrutiarlg  tffoiud  rocki  from  Pieta*  Painl,  Kim.  Am   Jour  Sci.  HI.,  Ilir, 

s6s-«3.  M"i-.  less 
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Rock  lake.  Syenite,  still  weathering  cooepicuoaaly  rouftl^i  with  large 
quartz  grains. 

S.  E.  i,  S.  W.  i,  eec  28,  T.  66-5.    Syenite  (576)  unchanged. 

S.  E  i,  S.  W.  i.  sec.  83,  T.  66-5.  Numerous  ezaminatioas  made 
from  the  last  point  to  this  reveal  no  important  rariations  in  the  char- 
acter of  the  syenite.  At  this  flace  is  a  lofty  vertical  wall  of  syenite, 
some  of  whose  face8»are  covered  by  an  orange-colored  lichen  (577). 
This,  I  suspect,  is  the  particular  "red  rock"  from  which  the  lake  is 
named.  (Compare  ''Painted  Castle,"  p.  115,  Report  of  1886).  The 
syenite  is  still  unchanged. 

The  syenite  continues  without  change  to  the  eoathern  extremity  of 
the  lake. 

No  water  bommunication  exists  between  Red  Rock  and  West  Sea- 
gull lakes.  The  portage  goes  out  at  the  extreme  southwestern  angle 
of  the  former.  It  passes  over  a  depressed  ridge,  through  open  woods 
consisting  of  Jack  pine  and  spruce,  with  a  few  poplars.  It  is  an  un- 
frequented trail,  but  quite  practicable.  We  chopped  out  a  number  of 
trees  fallen  across  the  path. 

§  24. — WEST  SEAQULE.  LAKE. 

West  Seagull  lake  lies  in  the  northwestern  part  of  T.  Q5^,  with  an 
extreme  length  north  and  south  of  about  two  miles  and  a  breadth  a 
little  less  On  the  plat  it  presents  a  striokingly  irregular  figure;  and 
the  numerous  large  islands  included  cause  an  appearance  of  a  jagged 
inlet  winding  and  ramifying  through  a  wilderness  of  rocky  knobs. 
The  exposures  of  syenite  are  almost  continuous  until  we  approach  the 
soothern  extremity.  In  this  region  the  syenite  becomes  chloritic, 
gneissic  and  even  schistic.  On  the  west  ol  Seagull  lake,  in  section  7, 
Mr.  Stacy  reports  "conglomerate  and  syenite  interbedded";  but  I  had 
left  the  region  before  obtaining  this  information,  Mr.  Stacy  com' 
pared  the  conglomerate  with  that  of  Ogishke-muncie;  but  I  feel 
strongly  persuaded  that  the  two  are  very  different.  The  latter  is  rC' 
mote  from  syenite  and  has  never  been  seen  interbedded  with  crystal 
line  schists — still  less  gneisses.  I  suspect  the  West  Seagull  conglom, 
erate  is  to  be  compared  with  that  of  Wonder  Island  in  lake  Saganaga 
aad  I  think  undoubtedly  the  greenstone  pebbles  and  bowlders  disaem 
inated  through  this  syenite-gneiss  formation  generally  are  closely 
connected  with  the  history  of  these  conglomeritic  beds  and  patches. 
9.  E.  i,  N.  E.  i,  sec.  5,  T.  65-6.  South  end  of  portage  from  Red 
Rock  lake.     Syenite  exactly  as  on  Red  Bock  lake. 
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S.  E.  i,  S.  W.  i,  sec.  5,  T.  65-5.  West  side  of  north  part  of  lake. 
Here  are  vast  exposure!)  of  syenite  (678)  along  the  west  shore.  It  looks 
white  at  a  distance  and  presents  a  wide  shining  treeless  area  rising 
toward  the  interior.  On  exHmination,  it  closely' resembles  that  so 
prevalent;  hnt  the  quartz  grains  are  a  little  smaller,  and  the  surfaces 
of  the  rock  do  not  weather  so  rough. 

A  high  range  is  seen  on  the  east  and  southeaft,  appearing  300  feet 
high.  It  appears  to  b«  southwest  of  Seagull  lake  and  east  of  Frog 
Rock  lake. 

S.  W.  cor.  sec,  8,  T.  65-6.  Syenite  without  conspicuous  quartz 
.grains,  and  with  a  chloritic  mineral  in  place  of  hornblende  1679), 
Portions  of  the  rock  abound  in  the  chloritic  mineral.  The  formation 
resembles  that  seen  on  entering  Saganaga  lake 

Hock  580.  Chlorite  syenite,  highly  chloritic,  like  Pipestone  chlor- 
ite gneiss.     (Compare  Report  for  1886,  pp.  105-6-  176-7). 

N.  E.  i,  N.  W.  i,  sec.  17,  T.  65-5.  A  quarter  of  a  mile  beyond  the 
last  point.  The  formation  has  become  graywacke-like.  It  attains,  as 
usual  for  the  gray  wackeni tic  rocks  of  the  entire  region,  a  very  mas- 
sive development.  This  is  near  the  southern  point  of  West  Seagull 
lake. 

Rock  581.    Oraywucke,  dark  and  fine. 

N.  E.  i  N.  W.  i,  sec.  17,  T.  65-5.  Soulhern  point  (head)  of  West 
Seagull  lake.     Massive  graywavke  (502)  a  little  slaty  in  places. 

N.  W.  i,  N.  E.  i,  sec.  17,  T.  65-5.  One-eighth  mile  northeast  of 
southern  point  of  West  Seagull  lake.  At  the  beach,  chlorite  schist. 
A  few  steps  back,  syenite  gneiss  with  red  feldspar,  alternating  and 
mised  with  chlorite  schist.     One  example  follows: 

The  schist  in  places  approaches  the  condition  of  a  greenstone.  The 
gneiss  has  the  common  character,  with  pale  red  feldspar  and  scattered 
grains  of  qnartz. 

Rock  573.    Gneiss  and  chloritic  rock  in  contact. 

The  small  island  off  this  locality  is  composed  of  chlorite  syenite; 
and  the  point  projecting  in  from  the  east  is  the  same. 

S.  E  i,  S.  W.  i,  sec.  8.  T.  65-5.  Island  north  of  the  extremity  of 
-the  point  last  mentioned.  Quartzif<;rous  granular  felsyte  (843)  very 
similar  to  that  seen  in  the  west  long  arm  of  Saganaga  lake. 

This  island  is  scarcely  half  a  mile  north  of  the  head  of  West  Sea- 
gull lake,  and  the  "point"  is  nearly  midway  between  them. 

The  cape  jutting  northward  less  than  half  a  mile  east,  is  com- 
posed  of  chlorite  syenite;  while  the  large  island  between  the  cape 
.and  the  east  shore  is  of  syenite  of  the  usual  sort  for  this  region. 
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Fig.  63. — Intermixture  of  syenite  gneiss  and  chlorite  schist,  West  Sea- 
gull lake. 

S.  E.  i,  N.  W.  i,  sec.  9,  T.  65-5.     East  side  of  West  Seagull  lake. 

Syenite  (594)  with  well  formed  hotnbleade;  but  the  grains  of  quartz 
are  not  remarkably  large,  nor  do  they  stand  couspicuous  on  weathered 
surfaces. 

S.  E.  i,  a.  W.  i,  sec.  4,  T.  65-5.  Neck  of  the  most  eastward  bay 
of  West  Seagull  lake.    Syenite  with  large  quartz  grains. 

S.  E.  i,  N.  E.  i.  sec.  9,  T.  65-5.  On  the  rapids  from  West  Seagull 
to  Seagull  lake.     Chlorite  syenite. 

The  stream  connecting  these  two  lakes  is  over  half  a  mile  long, 
flowinfr  toward  Seagull  lake.     The  rai^id  requires  no  portage. 


52 


-SSAOTTLL  LAKE. 


This  is  located  mainly  in  T.  65-5,  but  extends  half  a  mile  into  T. 
€6-5  and  4,  and  a  mile  and  a  half  into  T.  65-1,  thus  covering  the 
earner  of  four  township?.     The  features  of  fhe  lake  in  the  vicinity  of 
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the  four  eoraers  are  shown  in  the  sketch-map,  figure  54,  which  shows 
the  connection  with  Saganaga  lake  through  the  arm  called  Seagull 
river.  This  lake  has  an  extreme  length,  northeast  and  southwest, 
of  about  six  miles,  with  a  main  breadth  of  nearly  two  miles.  The  west 
bod;  of  the  lake  is  a  clear  expanse  of  three  square  miles  only  inter- 
rupted by  small  islands  near  the  western  shore.  The  east  body  how- 
ever abounds  in  large  islands  which  occupy  half  the  area.  Oucnmber 
island  is  two  miles  and  a  half  long,  with  a  mean  breddth  of  nearly 
half  a  mile.  A  high  ridse  runs  longitudinally  through  it.  The 
original  forest  still  stands,  composed  largely  of  Norway  pine  nnd 
spruce.  In  the  region  west  of  Cucumber  island,  the  large,  lofty,  bald 
syenitic  islands  rise  very  conspicuously.  On  the  north  shore  is  a  syenite 
promontory  which  attains  an  elevation  of  150  feet,  T^vo  interesting 
features  are  presented  by  the  syenite  of  this  lake.  First,  its  passage 
through  chlorite  syenite  on  the  south,  toward  the  chlorite  scbist  and 
argillytes  pertaining  to  the  Knife  lake  belt,  and  Second  the  general 
dissemniation  of  greenestone  pebbles  in  the  gneiss  which  proves  pre' 
monitory  of  the  contiguity  of  actual  conglomerate  patches  imbedded 
in  the  gneisatc  terraue,  as  already  described  on  Wonder  island  in  Sag* 
naga  lake,  and  mentioned  in  connection  with  West  Seagull  lake. 

Partaking  of  the  general  sterile  character  of  the  entire  region  trav- 
ersed by  the  Giant's  Range,  the  vicinity  of  Seagull  lake  possesses  few 
inducements  for  settlement,  and  gives  no  promise  of  important  min 
eral  discoveries.     Building  stona  is  the  chief  product  of  the  region 

There  seems  to  be  no  portage  around  the  rapids  between  West  Sea^ 
gull  and  Sesgull  lakes.  The  stream  is  mostly  broad  and  sufficiently 
deep  for  canoeing;  but  some  of  the  rapids  are  rather  exciting. 

V.  E  i,  S.  E  i,  sec.  9,  T.  66-5.  South  of  the  mouth  of  the  stream. 
Chlorite  syenite. 

S.  W.  i,  S."  W.  i.  sec,  10,  T.  65-fi.  Island  nearest  the  last.  Syenite 
with  partially  developed  hornblende. 

S.  W.  cor  sec.  10,  T.  65-5.  Point  of  cape  from  the  west.  Syenite 
like  last,  bnt  the  hornblende  is  imperfect, 

N.  E.  i,  N.  E.  i,  SBC.  16,  T.  65-5.  Entrance  to  broad  westvirard 
bay.     Syenite  with  hornblende  distinct, 

N.  E.  i,  S.  E.  i,  sec.  16,  T.  65-5.  Neaiest  island  to  south  point  of 
bay.     Syenite  as  before. 

S.  W.  i.  S.  W.  i.  sec.  15,  T.  65-5.  Near  southern  eitremity. 
Syenite  weathering  white.  This  may  be  compared  with  syenite  (578) 
on  west  shore  of  West  Seagull  lake.  The  quartz  exists  iu  large 
grains. 
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N.  W.  i,  S.  E.  i,  sec.  16.  T.  65-5.  Syenite  (595)  very  well  marked, 
but  the  horablende  ie  somewhat  chloritized. 

The  islands  in  this  vicinity  are  of  syenite.  A  high  maasive  cliff  ex- 
tends along  Buath  side  of  narrow,  eastward  projectine  bay.  The  two 
capes  next  northeast  are  of  common  syenite,  and  a  high  cliff  is  ex- 
posed  on  the  southern  one. 

Observation , of  many  shores  and  islands  on  the  southeastern  and 
central  parts  of  the  lake  proves  them  all  to  be  formed  of  the  previtil- 
syenite. 

The  remainder  of  this  lake  is  illustrated  by  the  following  map : 


Fig.  54.— .Vort/i  part  of  Sta  Gull  lake,  Ts.  66-5  and  4  and  65-5  and  4. 

37  I-aml  and  wntcrcontourB  in  «  granilic  region. 
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The  Bumbers  on  tbe  last  map  refur  to  rock  aamplee  hs  follows: 
120'i  »bows  the  locality  for  rock  587.        IZOa  bUowb  tha  locality  for  rocks  599-607, 
ISO'i  ■'  "  596,         1210  "  •'  608. 

N  H.  W. 

N.  W-  i.  Bee.  12.  T.  65-5.  Cucumber  island.  Syenite  with  coarse 
graiun  of  quartz, — 596. 

S,  E.  i,  8.  W.  i,  sec.  1,  T.  65-5.  West  side  of  Cucumber  island. 
Cblorito-graywackenitic  conglomerate  (597).  Apparently  not  Ogiahke 
conglomerate,  but  very  similarto  that  which  will  be  more  particularly 
described  in  connection  with  the  promontory  on  the  west  shore — 
rocks  699-«07. 

It  must  be  noted  that  this  conglomerate,  like  that  at  Wonder  island    • 
is  inclosed  in  the  syeuitic  terrane.     Still  it  differs  from  that  in  having 
a  graywaekenitic  groundmass  instead  of  a  syenitic  one. 

S  E.  i,  S.  W.  i,  sec  1,  T.  6S-6.  A  few  rods  north  of  the  last.  Sag- 
ansga  syenite. 

S.  E  i,  S.  W.  i.-sec.  1,  T.  65-5.  One-eighth  of  a  mile  north  of  the 
conglomerate,  Cucumber  island.  Saganaga  syenite.  I  made  frequent 
eiamination  to  learn  whether  the  syenite  and  the  conglomerate  alter- 
nate. 

Centre  of  sec.  1,  T.  65-5.  I^ear  north  end  of  Cucumber  island. 
Saganaga  syenite  (598),  the  quartz  very  coarse. 

S-  W.  i,  N.  W.  i,  sec.  1,  T.  65-6.  See  sketch-map,  fig.  54.  A 
vast  and  imposing  promontory  of  syenite,  slightly  pinkish  at  a  dis- 
tance, in  consequence  of  pale  red  feldspar.  The  grains  of  quartz  are 
«oarse,  as  usual.  The  hornblende  is  in  small  individuals,  and  tbey 
and  the  quarts  are  well  isolated,  but  the  feldspar  tends  to  form  a 
groundmass  though  distinctly  and  coarsely  crystalline. 

The  syenitic  mass  is  not  homogeneous  in  composition.  Some- por- 
tions are  a  very  fine-grained  granulyte  with  very  little  hornblende,  but 
these  portions  have  the  appiarmce  of  foreign  masses,  though  some  of 
-them  are  several  feet  in  length,  with  a  width  of  a  foot  and  less — some- 
times like  sheets  three  or  four  inches  thick. 

What  is  more  remarkable,  the  syenite  mass  contains  distinctly 
limited,  rounded  pebbles,  two  to  six  inches  in  diameter,  and  of  a  dark 
color.  These  are  not  homogeneous  in  compositioa.  but  apparently 
finely  diabasic.  They  are  so  firmly  imbedded  in  the  solid,  vertical 
wall,  or  so  inaccessible  that  it  was  found  impracticable  to  procure 
samples  or  even  inspect  them  very  closely.  Other  rounded  pebbles, 
however,  are  not  distinctly  diabasic,  though  perhaps  essentially  so 
The  principal  muss  is  a  btue-green-blackish  subiitaDce,  which  may  be 
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either  angitic  or  cfaloritic;  but  imbedded  in  this  are  iieedles  and  lam- 
inte  of  glassy  feldspar. 

But  besides  these,  are  pebbles  or  pieces,  general);  smaller  than  the 
others,  which  are  composed  of  a  chloritic  substauce,  and,  if  I  mistake 
not,  themselves  contain  aoguiar  fraemeiits  like  the  chloritic  conglom- 
erate, number  597. 

Again  a  chloritic  rock  material  is  sometimes  included  between  mas- 
ses of  .Bjenite-like  sedimentary  sheets,  with  the  fine  lamination,  or  at 
'  least,  atractural  lines  running  parallel  with  the  syenite  surfaces.  Pari  s 
of  these  sheets  contain  irregularly  disseminated  fragments  of  pink 
feldspar. 

Rock  599.     Saganaga  syenite — ordinary  appearance. 

Rock  600.    Pine  granulyte  included  in  above. 

Rock  601.     Syenite  including  pieces  of  chlorite  rock. 

Rock  603.     Piece  of  included  chlorite  rock. 

Rock  603.     Included  chlorite  schist. 

Rock  604.     Pebble  of  fine  syenite. 

Rock  605.    Same  fine  syenite  stratified. 

Rock  606.     Pebble  of  chloritic  diabiise. 

Rock  607.     Syenite  with  carbonate  of  copper. 

All  the  islands  in  this  vicinity  were  visited,  but  common  Saganaga 
ayenite  everywhere  prevails. 

S.  W.  i,  sec.  31,  T.  66-4.  South  end  of  portage  around  rapids  into 
so-called  "Seagull  river"— short  navigable  rapids  having  been  already 
passed  twenty  rods  to  the  south.  Still  syenite  (608),  bat  the  horn- 
blende is  here  more  abundant  and  blacker.  The  quartz  is  much  less 
4ibnndant,  and  the^  feldspar  individuals  are  well  isolated. 

This  portage  is  about  a  quarter  of  a  mile,  along  the  east  side  of  the 
rapids. 

The  "rapids"  so-marked  on  the  plat,  a  few  rods  fnrther  north 
may  be  navigated. 

5  26. — LOOK  LAKB. 

Loon  lake  lies  in  the  southern  part  of  T.  65-3VL  It  is  nearly  four 
miles  long  east  and  west,  and  for  most  of  its  length  half  a  mile  wide, 
but  expanding  toward  the  eastern  end  to  mors  than  a  mile  in  width. 
On  the  south  side  of  the  lake  is  a  high  mountaiuous  peninsula,  a  mile 
and  a  quarter  long,  trending  east  and  west,  with  an  isthmus  ten  rods 
ivide  and  bounded  on  the  south  by  a  slender  arm  of  the  lake  about  ££• 
teen  rods  broad.     Loon  lake  is  hemmed  in  by  lofty  ranges  of  gabbro- 
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covered  Anitnike  slate  hills  lying  od  the  north  and  south,  but  much 
more  precipitous  and  lofty  on  the  south. 

The  whole  region  has  been  burned  over;  bnt  small  patches  of  the 
origiDal  forest  remaiii,  and  low  lying  slopes  are  already  reclothed  with 
thrifty  young  trees  of  poplars  and  birch. 

This  lake  lies  wholly  within  the  Animike  region,  and  many  charac- 
teristic cliffs  of  gabbro -covered  black  argilly  te  and  siliceous  schist  rise 
aloug  the  south  shore.     Porphyries  abonnd  on  the  north  shore. 

The  principal  portage  to  Loon  lake  passes  oat  from  the  western   ex-  ' 
tremity  of  the  little  peninsula  in  sec.  23,  on  the  south  shore  of  Qun- 
flint  lake.     It  winds  over  a  pass  iu  the  Mesabi  range,  a  distance  of 
three-quarters  of  a  mile.     The  portage  is  little  frequented  and  rather 
difiBcult  from  the  intervention  of  hills,  rocks  and  fallen  timber. 

S.  W.  i.  N.  E.  i,  sec.  26,  T.  65-3.  Near  termination  of  portage,  on 
the  west.  An  unusual  rock.  A  groundmass  of  a  gray  color,  appar- 
ently composed  of  feldspar  and  augite.  Abundant  parallelopipeilons 
of  a  waxy,  striated  feldspar  disseminated  through  the  grounduass. 

Rock  691.     Porphyritic  noryte. 

It  occurs  in  a.  low  exposure  close  to  the  water  on  the  north  shore. 

N  E  i,  S.  W.  i.  sec.  26,  T.  65-3.  Haifa  mile  further  west.  Gab- 
bro (692)  in  a  low  outcrop. 

N.  W.  i,  S.  W.  i,  sec.  26,  T.  65-3.  Forty  rods  still  west.  A  very 
interesting  rock  resembling  syenite,  very  hornblendic  or  perhaps  au- 
gitic,  with  reddish  feldspar  in  small  grains  generally  distributed,  aud 
in  places  clustered. 

Rock  693.     Resembling  syenite,  but  probably  gabbrolitic. 

A  few  steps  back,  a  more  massive  ootcrop  occurs,  which,  while 
containing  some  reddish  feldspar,  has  a  deeidedly  gabbrolitic  aspect, 
especially  on  weathered  surfaces.     Contains  also,  a  whitish  feldspar. 

Rock  694.     Gabbrolitic  rock. 

S.  W.  i.  S.  W.  i,  sec.  26,  T.  65-3.  Forty  rods  west  of  the  last. 
Syenite  looking  rock  again  (695)  but  it  is  probably  noryte. 

It  has  a  dark  crystalline  groundmass,  reddish  feldspar  prisms  and 
grains  disseminated;  also  a  most  abundant  dull  waxy  feldspar. 

S.  E-  i,  S  E.  i,  sec.  27,  T.  65-3.  Cloie  by  the  last.  Appears  like  a 
simple,  fine-grained  diabase;  but,  cousidering  the  association,  I  shall 
set  it  down  as  noryte — 696. 

S.  E.  i,  S.  E.  i.  sec,  27,  T.  65-3.  Within  ten  step.s  of  rock  696. 
A  low,  exposed  point  of  rock  like  that  of  rock  691.  The  weathered 
surface  is  remarkable.  There  appears  a  groundmass  composed  of  fine 
black  crystals  mingled  with  sharp  cornered  slightly  larger  crystals  of 
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*  reddish  feldapar.  In  this  groiiiidmass  are  dUsemiuated  white- 
veathering  crystals  and  masses  of  a  pale  waxy  feldspar  attaininf:  di- 
mensions up  to  an  inch  and  more  in  diameter 

The  freshly  broken  surface  presents  a  groundmass  with  the  elements 
less  iadividuatized,  and  the  coarse  feldspar  pale-waxy,  faintly  striated 
— it  being  very  difficult  under  a  Coddington  lens  to  detect  the  lines. 

Kock  697.     Porphyritie  noryte. 

Thii!  would  be  an  admirable  rock  for  inside  decoration,  its  red-spec- 
ked groundmass  stadded  with  pleasingly  tinted,  four-angled  crystaia 
and  rounded  forms  of  feldspar. 

S.  E  i,  S.  E.  i,  eec.  27,  T.  65-3.  Close  by  rock  697.  Resembling 
outcrop,  rock  693 — syenite 'looking. 

S.  W.  i,  S.  E.  i,  sec.  27,  T.  65  3.  Twenty  rods  west.  Compact, 
medium-grained  g&bbro(69S),  with  platen  and  masses  of  shining  mag- 
netite. 

S.  W.  i,  S  E.  i,  sec.  27,  T.  65-3.  Less  than  a  mile  and  a  half  from 
where  I  first  struck  this  lake.    Gabbro  abo?e  medium  coarBenesa. 

S.  W.  i,  S.  W.  i,  sec.  ii7,  T.  65  3.  Porphyritie  noryte  identical 
with  that  of  rock  697,  but  the  reddish  constitaeut  of  the  gronndmass 
mnch  less  abundant,  and  hence  not  so  fine  for  decorative  purposes. 

S.  W.  i,  S.  W.  i,  sec.  27,  T.  65-3.  Close  by  the  last.  Fine,  uni- 
formly tinted  noryte  (699),  with  considerable  fine,  disseminated  pyrites. 

B  W.  i,  S.  \T.  i.  sec.  27,  T.  65-3.  Four  rods  west  of  699.  For- 
mation appears  bedded,  with  a  low  dip  northeast;  but  examination 
fihows  it  a  fine  dark  gray  homogeneous  rock  with  thin  scales  waxy- 
traiislucent;  and  I  feel  compelled  to  put  this  down  also  in  ihe  same 
group  as  the  other  varieties  seen. 

Rock  700.     Noryte  exceedingly  fine,  almost  aphanitic 

8.  E.  i,  S,  E.  i,  sec.  28,  T.  65-3.  Porphyritie  noryte  in  a  high  ex- 
posure. 

3.  W  i,  S.  E.  i,  sec.  28,  T.  65-3.  One  mile  from  western  extrem- 
ity of  Loon  lake,  north  shore.  Oabbro  (701)  of  medium  coaraeuess 
again. 

N.  W.  i.  N.  W.  i,  sec.  33,  T.  6.5-3.  Half  mile  from  west  end  of 
Jake.    Low  exposure  nf  porphyritie  noryte. 

N.  W.  i,  N.  W.  i,  sec.  S3,  T.  65-3.     Formation  like  that  at  rock 
700,  but  a  little  coarser. 
Rock  703.     Fine-grained  noryte. 

Within  a  few  feet  occurs  the  porphyritie  noryte,  and  then,  a  few 
feet  further,  the  fine  noryte  recurs. 

A  few  roda  farther  west,  the  noryte  is  coarser. 
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Next  cornea  the  porpliyry  again —  a  large  outcrop. ' 

The  fine  norfte  recnrs — all  the  exposures  toward  the  western  ex- 
tremity of  the  lake  being  larger  than  those  more  easterly. 

N.  E.  i.  N.  E.  i,  sec.  32,  T.  65-3.  Near  west  end  of  lake.  Notic- 
ing a  whitish  sort  of  rock  exposed  in  the  hill  north  of  the  western 
end  of  the  lake,  I  went  up  to  it,  and  found  it  simply  gabbro  with  a 
dark  waxy  or  reddish  feldspar  which  weathers  nearly  white,  and  pro- 
daces  a  striking  speckled  appearance  on  the  rock.  Some  of  this  i» 
pDrphyritic. 

Rock  703.  Gabbro,  with  weathered  sarface  and  peroxidized  iron  ia 
a  portion. 

Rock  704.     Gabbro  with  large  augitic  crystals  weathered  oat. 

S.  W.  i,  N.  E.  i,  sec.  32,  T.  65-3.  End  of  lake."  A  high  cliff  at 
the  west  extremity  of  the  lake  exposes  some  white- weathering  gabbro- 
quite  conspicuously.  Examination  shows  other  portions  very  fine 
(705);  and  some  portions  have  weathered  with  a  conspicaous^  irott 
stain,  giving  the  appearance  of  an  iron  mine. 

Xoryte  or  gabbro,  crumbling  and  rusty,  extends  eastward  alons 
south  shore,  falling  down  from  ledges  40  feet  above,  and  forming  a 
talus. 

N.  E.  i,  N.  W.  i,  sec.  32.  T.  65-3.  Half  mile  from  west  end.  An 
exposure  of  slate,  about  25  feet  high,  having  a  dip  of  16°  in  a  direc- 
tion S.  HO"  E.  (according  to  needle,  which  may  be  locally  affected.} 
The  elate  occurs  in  beds  three  to  four  inches  thick.  Some  of  them 
are  hard  and  ringing  when  struck  with  the  hammer,  having  a  very 
compact  and  fino-grained  structure,  iron-gray  in  color,  and  with 
abundant  fine  scnle-like  mineral  disseminated  through  it,  shining  like 
pyrites,  but  possibly  magnetite.  Some  samples  have  a  shining,  pyrites- 
like  mineral  accumulated  in  little  circular  areas,  giving  the  appear, 
ance  of  thin  liah-eeales. 

The  form  of  the  rock  first  described  is  exactly  that  of  699  and  700^ 
which  I  did  not  recognize  as  slate,  though  the  latter  was  observed  to- 
be  actually  bedded. 

Rock  706.     Slate,  prevailing  condition. 

Rock  707.     Slate,  with  dark,  scale-like  areas. 

S.  E.  },  X.  E.  i,  sec.  31,  T.  65-3.  Middle  of  south  side.  Large- 
angular  fragments  of  solid  gabbro. 

N.  W.  i,  N.  W.  i,  sec.  35,  T.  65-3.  Close  by  the  last.  Compact 
slate,  like  that  of  706  and  707,  in  a  low  outcrop. 

N.  W.  i,  N.  W.  i,  sec.  35,  T.  65-3.  Very  near  the  last.  Pine, 
gabbru-looking,  but  the  formation  in  in  massive  beds  dipping  E.  S.  £. 
about  8°  or  10°,  and  I  suspect  it  belongs  to  the  slate  foriuatiou. 
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Rock  708.     Gabbroloid  slate  ? 

Above  40  feet,  the  rock  looks  more  maigire. 

A  gabbro-like  crest  continues  along  this  ridge,  terminating  in  a  hill 
about  150  feet  high,  with  a  precipitous  brow  hanging  perpendicularly 
35  feet. 

1.  N.  E.  i,  N.  W.  i,  sec.  36,  T.  66-3.  One-fourth  mile  from 
the  last.  The  brow  of  gabbro  almost  overhangs  this  spot;  but 
at  the  bottom  here  is  an  exposure  of  sUte  dipping  13"  in  a  direction 
about  south  (according  to  the  compass  and  according  to  estimation). 
The  slate  is  mostly  hard  aad  ringing,  dark  gray,  and  exceodingly  fine 
textured.  Somcof  the  thinner  layers  are  darker  and  more  arglllitic. 
Iq  bands  or  zones  there  are  lamin<e  not  over  a  thirty-secood  of  an  inch 
thick. 

Rock  709.     Prevailing  character  of  the  slate. 

Rock  710.     A  thin  layer,  dark,  argillitic. 

Rock  711.    Thin  lamiofe. 

Rock  712.    Specimen  about  8  feet  above  water. 

Rock  713.    Specimen  20  feet  above  water. 

Moving  out  into  the  lake,  the  bedded  structure  can  be  distinctly 
seen  to  a  bight  of  80  feet.  Above  this  for  40  feet,  the  rock  has  a 
massive  gabbro -like  aspect. 

N.  W.  i,  N.  W.  i,  sec.  36,  T.  65-8.  East  end  of  long  peninsula. 
Gabbro. 

On  the  main  land  south  of  the  peninsula,  are  exposures  along  the 
brow  of  the  ridge,  which  weather  like  gabbro.  No  outcrop,  however, 
appears  along  the  shore. 

N.  E.  1,  N.  W.  i,  sec.  36.  T.  65-3.  East  end  Loon  lake.  A  good 
exposure  of  a  massive  character,  without  an  indication  of  bedding. 
But  examination  shows  it  to  be  of  the  character  of  the  magnetitic 
slate. 

Rock  714.     Magnetitic  slate,  showing  no  bedding. 

N.  W.  i,  N.  W.  i,  sec.  36,  T.  65-3.  Near  point  of  cape.  East 
end.  A  fine-textured,  uniformly  dark  gray  rock,  in  which  the  ele- 
ments of  a  noryte  can  be  discerned. 

S.  W.  i,  S.  W.  i,  sec.  25,  T.  65-3.  On  the  cape,  north  of  point.  A 
cliff  of  slate  125  feet  high,  having  gentle  dip  southward. 

This  is  succeeded  easterly  by  a  precipice  of  gabbro.  This,  at  the 
eastern  end  forms  a  perpendicular  face  35  feet  high,  with  quite  a  ba- 
saltic aspect.     Below  is  a  talus  reaching  to  the  beach. 

N.  E.  i.  S.  W.  i,  sec.  25,  T.  66-3.  East  end,  north  bay.  A  low 
oatcrop  of  medium  texture  gabbro. 
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N.  E.  i,  S.  W.  i,  Bee,  25,  T.  65-3.  Cloae  by  the  last.  Heavy-bed- 
ded, eruptive-looking  slate — Bame  as  at  rocks  699,  TOO  and  706-7. 

N.  E.  i.  S.  E.  i,  sec.  2«,  T.  65-3.  One-third  mile  west  of  the  last. 
Low  exposure  of  coarse  grained  gabbro. 

Rock  715.    Coarse-testured  porphyry. 

Above  this  is  the  porphyritic  noryte.  My  nse  of  different  terms — 
noryte  and  f^abbro — cannot  be  made  precise  in  the  field.  T  name  the 
rock  noryte  when  both  the  basic  plagioclase  and  the  augite  are  of 
granular  form — they  are  also  generally  fine.  I  call  it  gabbro  when 
their  forms  are  lamellar  or  coarsely  crystalline — in  which  case  magne* 
tite  is  more  conspicuously  present,  and  sometimes  olivine.  I  think, 
after  making  the  tour  of  Loon  lake,  that  perhaps  all  the  erupted  rocka 
are  gabbrolitic  essentially 

On  the  portage  to  Qunflint  lake,  one-eightfa  mite  from  Loon  lake. 
Oabbro  of  medtam  texture. 

§  27. —  IBON   OR   HATHEW   LAKE. 

t«This  is  a  long,  narrow,  east-west  lying  lake,  three  miles  of  which 
are  in  the  extreme  southern  part  of  T.  65-2  W.  and  one  mile  in  the 
southeast  corner  of  T.  65-3  W.  Its  average  width  does  not  exceed 
twenty  rods.  The  shores  are  only  moderately  blevated,  but  generally 
rocky  and  irregular  in  outline,  and  extending  on  the  south  side  into 
one  narrow  bay  three-quarters  of  a  mile  in  length  with  its  axis  south- 
west by  west.  The  borders  of  the  lake  are  shaded  by  a  light  forest. 
The  narrowness  of  the  lake  causes  the  opposite  forests  to  seem  to  shut 
together  and  exclude  the  visitor  from  connectisa  with  the  world.  He 
seems  imprisoned  in  a  narrow  slit,  from  which  the  strongest  impatse 
is  to  escape. 

The  rim  of  the  lake  is  mostly  massive  gabbro.  This  in  places  is  so 
strongly  charged  with  magnetite  that  one  might  truthfully  conceive 
of  the  prison-lake  as  iron-bound.  The  abundance  of  magnetite  caused 
attention  within  a  few  years  to  be  directed  to  the  region,  but  investi- 
gation showed  the  ore  to  be  strongly  titaniferous.  Results  of  details 
of  observations  and  a  chemical  analysis  are  given  in  the  tenth  annual 
report  on  the  geology  of  Minnesota,  pages  80,  81,  82  and  83. 

The  lake  is  161  feet  higher  than  Gunfiint  lake  and  1,31S  feet  above 
lake  Superior.  It  is  nearly  at  the  elevation  of  the  high  gabbro  blufN 
of  the  adjacent  lakes,  Gunfiint,  Loon,  Mountain  and  others;  and  this 
may  explain  the  low-lying  relative  position  of  the  gabbro  shores  and 
islands. 
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An  obscure  portage  trail  goes  out  from  Loon  lake  at  a  point  on  the 
south  shore  precisely  south  of  the  east  poiat  of  the  louf;  peninBula.  It 
is  about  half  a  mile  in  length  and  ascends  steeply  to  the  summit  of 
-the  intervening  ridge  whence  a  slight  descent  leads  to  Iron  lake. 

S.  W  ^,  S.  E.  i,  sec,  36,  T.  63-3.  Iron  lake.  An  island  half  a 
mile  east  of  end  of  portage.     A  naked,  crumbling  gabbro  dome. 

Rock  790.    Qabbro,  coarse,  crumbling,  highly  magnetitic. 

The  rock  is  of  similar  character  on  the  south  shore  opposite. 

N.  W.  i,  S.  W.  i,  sec.  31,  T.  65.a.  North  shore.  Black  sheets  of 
magnetite  are  seen  spreading  out  in  the  gabbro  in  an  irregular  way. 
Here  and  there  fragments  of  the  gabbro  are  involred  in  it.  The  ap- 
pearance is  as  if  the  magnetite  had  existed  previously  and  been  intro- 
duced into  the  mass  of  fluid  gabbro,  and  never  generally  diffused. 
There  is  sometimes  a  green  mineral  like  copper  carbonate  which  I  re- 
served for  subsequent  examination. 

Itock  791.    Magnetite  in  gabbro,  with  green  mineral.    Iron  lake. 

This  locality  was  revisited  and  more  carefully  studied.  It  furnishes 
a  large  quantity  of  titaniferous  iron  ore. 

^utthe-most  interesting  fact  is  the  occurrence  of  gabbro  uncon- 
formable on  a  sedimentary  rdck  which  appears  thus  far,  to  belong  to 
the  Animike  (794).  I  think  it  will  go  with  the  "Muscovado,"  studied 
last  year,  and  which,  after  careful  examination  in  many  places,  I  con- 
cluded to  be  sedimentary.  It  contains  some  quartz  and  much  glassy 
feldspar.  I  think  it  is  this  bed  which  in  the  tenth  annual  report, 
p.  81,  is  referred  to  as  a  "gray*  quartzyte  (apparently),"  and  also,  as 
"appearing  like  a  granular  gray  quartzyte,  bat  really  consisting  of  the 
minerals  that  go  to  make  gabbro." 

I  find  in  this  vicinity  fragments  of  Animike  slate,  well  rusted^but 
when  broken,  a  black.  lustreless  mineral  appears  which  cair  be  traced 
in  outline  into  the  rusted  coat.     This  must  be  examined. 

Rock  795.     Rusted  Animike  slate. 

Rock  796.     Titaniferous  gabbro,  with  red  zone. 

This  is  to  be  need  to  ascertain  whether  the  red  zone  results  from 
«hauge  of  the  magnetite  or  of  olivine. 

Rock  797.  Muscovado,  from  fragments  on  the  gabbro^some  clearly 
stratified. 

Kock  798.  HornblendJc  and  greenstoue  pebbles,  mixed  together  in 
a  groundmass  of  syenite.     From  a  bowlder.  , 

North  shore  Iron  lake  east  end,  in  sec.  33,  T.  65-2  One  of  numer- 
«DB  exposures  of  gabbro  containing  much  magnetite. 

Rock  792      Gtabbro  with  titaniferous  iron. 
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Rock  793.  From  &  bowlder,  but  known  to  belong  to  the  Animike 
of  Qanflint  lake.  The  rnstiness  of  the  exterior  awakens  curiosity. 
The  rock  is  to  be  investigated  for  chalybite  or  ankerite.  [P.  S. — Th© 
rock  effervesces  with  acid;  but  the  fully  changed  red  portion  does 
not]. 

The  course  of  the  descriptions  here  returns  west  again  and  takes  ap 
the  geology  of  certain  lakes  belon$ring  to  the  second  series  south  of 
the  boundary  series. 


§  28. — 9B00  BOCK  LAKE. 

This  small  lake  is  in  the  western  part  of  T.  65-5,  lying  chiefly  in 
sec.  18,  but  extending  to  the  middle  of  sec.  17  and  a  short  distance 
into  sec.  19.  It  is  southwest  from  West  Seagull  lake  and  drains  into 
it  and  thence 'into  Seagull  and  Saganaga.  It  is  surroundsd  by  low, 
mostly  naked  hills  of  dark,  solid,  emptive-looking  rocks,  some  of 
which  seem  to  be  highly  altered  or  siliceous  conditions  of  the  Kewatin 
aeries.  It  is  however,  the  region  of  passage  from  the-  vertical  cryatAl- 
line  schists  of  West  Seagull  lake  to  the  vertical  earthy  schists  and 
conglomerate  of  Ogisfake-muncie  lake.  Some  of  the  eruptive-looking 
masses  rise  in  rounded  domes  25  to  50  feet  above  the  lake.  In  the 
eastward  direction  are  seen  hills  which  appear  to  he  200  feet  high. 

I  devoted  considerable  time  to  tbis  lake  and  hoped  to  get  an  insight 
into  its  geology;  but  the  sitnation  is  difficult  and  I  can  hardly  do 
more  than  reproduce  the  facts  aa  I  observed  them. 

The  principal  approach  to  the  lake  is  from  West  Seagull,  along  a 
porMge  about  a  third  of  a  mile  in  length,  which  passes  over  a  treeless 
hill  aboun^ling  in  geological  interest,  with  the  sound  of  the  cascade:* 
in  the  connecting  stream  arising  on  the  west.  We  return  to  the 
northern  extremity  of  that  portage 

N.  E  i,  N.  W.  i,  sec.  17,  T.  65-5.  Near  foot  of  portage,  not  far 
east  of  portage  landing.  The  rock  exposed  on  shore  is  similar  to  that 
of  540,  Kaife  lake,  hut  distinctly  more  schistic,  and  much  less  quartz- 
ose.     It  is  a  felsitic,  chloritic  argillyte  (641)  of  irregular  structure. 

Within  eight  rods,  the  formation  passes  to  a  fine  argillo-micaceous 
schist,  of  quite  normal  structure.  Still  further  it  becomes  greenish, 
harder,  less  distinctly  bedded,  with  crystals  of  feldspar  and  veins  and~ 
8KK''Pg*tions  of  quartz  (compare  below,  rocks  583-90).  Farther  still, 
the  rock  becomes  a  purphyrelloidgraywacke  of  greenish  color,  contain- 
ing both  opaque  and  glsssy  feldspar  crystals  (compare  under  rocka 
583-90). 
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Rock  Ha.    Argillo-micaceoas  schist. 

Rock  816.      Porphyrelloid  graywscke  (compare  581). 

On  an  earlier  trip  over  this  portage  the  following  observations  were 
recorded : 

Massive  domes  of  grsywackeoitic  rock  appear,  alternating  with  a 
baudsome  and  rather  strikiog  porphyrel. 

One-eighth  mile  on  the  portage.  The  porphyrel  contains  mostly 
oblong  forms  of  feldspar,  some  of  which  are  angular  and  others 
rounded.  There  are  also  scattered  cuboids  of  quartz  exactly  like 
those  seen  in  the  characteristic  Saganaga  syenite — but  these  are  not 
everywhere  distributed.  The  groundmass  appears  highly  cbloritic, 
and  the  feldspar  individnals  are  not  sharply  isolated  from  it. 

In  places,  the  graywacke  is  quite  chloritic,  and  angular  fragments 
of  itself  or  a  less  cbloritic  rock  are  imbedded  in  it.  This,  on  the 
whole,  presents  a  reseuiblance  to  the  Stuntz  conglomerate.  In  some 
specimens,  the  inclnded  fragments  are  more  decidedly  of  the  aspect  of 
the  Stuntz  conglomerate. 

Rock  583.    The  prevailing  graywacke. 

Rock  584.     The  prevailing  porphyrel. 

Rock  58^,     Gonglomeritic,  cbloritic  graywacke. 

The  graywacke  contains  iron  enough  to  impart  seDsibly  increased 
weight.  In  places  it  is  crystallized  iu  seams  and  fissures  as  heematite. 
The  rock  is  also  intersected  with  veins  of  quartz  and  of  epidote. 

In  the  chloritic  portions,  where  the  conglomeritic  condition  appears, 
the  rock  reminds  me  of  that  on  the  south  side  of  Fall  lake.  But  these 
portions  also,  are  most  abundant  in  iron,  and  sometimes  give  a  red- 
dish streak  (686).  In  places,  the  included  fragments  have  a  pavallel- 
laminated  structure,  as  if  from  a  sedimentary  rock. 

Rock  586.     Chloritic  groundmass  with  much  iron. 

Rock  687.  Fragment  of  included  laminated,  angular  mass,  with 
iron  and  an  epidote  seam. 

As  I  proceed  over  the  hil),the  country  rock  becomes  still  more  chloritic 
—in  places,  hard  and  jointed;  in  others  standing  in  vertical  irregular, 
cuneiform  laminae  (689).  It  is  cut  by  occasional  veins  of  quartz  (590), 
one  of  which  is  a  foot  wide. 

Frog  Rock  lake,  head  of  rapids  out.  Here  is  a  dike  of  beautiful 
diabase  (591),  over  which  the  stream  takes  its  first  plunge.  But  in 
the  midst  of  the  diabase,  I  find  fine  graywacke;  as  if  two  dikes  ap- 
proached each  other. 

Rock  692.     Graywacke  between  two  masses  of  diabase. 

I  took  a  photographic  Tiew  of  the  falls  at  this  place. 
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E.  i,  N.  W.  i,  Bee.  17,  T.  65-5.  North  Bhore  a  few  rods  from 
outlet.  Compact,  massive,  bluish  rock,  weathering  schistic,  but  like 
felsyte  within. 

Rock  847.    Felsyte  schist. 

S.  E.  i,  N.  W.  i.  sec.  17,  T.  65-6.  Twenty  rods  further  west. 
Similar  to  last,  but  greener.     Rock  &48. 

S.  W.  i,  N.  W.  i,  sec.  17,  T.  65-6.  Low  dome  of  handsome  diabase 
<849)  in  form  of  a  dike. 

S.  W.  i,  N.  W.  i,  Bee  17,  T.   65-5.     Chlorite  grannlyto— rock  850. 

S.  W.  i,  N  W.  i,  sec.  17,  T.  65-6  Less  than  half  &  mile  from  out- 
let of  lake.  A  low  outcrop  of  a  green  rock,  composed  of  a  green  fib- 
rous mineral  and  a  little  light  feldspar.     A  greenstone,  rock  861. 

S.  W.  i,  N.  \V.  i,  sec.  17,  T.  65-6.  Here  (852)  the  greenstone  con- 
tains a  little  more  feldspar,  and  is  intersected  by  a  dike  of  diabase; 
but  no  well  defined  line  of  contact  between  the  two  can  be  found. 

S.  £.  i,  N.  E.  i,  sec.  18.  T.  65-6.  Greenstone  of  a  finer  texture*  and 
harder.     Kock  851. 

N.  E.  i,  N.  E.  i,  sec.  18,  T.  6»-«.    Solitary  rock. 

Rock  855.     Greenstone,  a  little  coarser  than  Rock  85i. 

S.  W.  i,  N.  E.  i,  sec.  18,  T.  65-5.  Greenstone  of  average  character. 
Glacial  striie  S.  19°  W. 

S.  W.  i,  N.  E.  i,  sec.  18,  T.  65-6.  High  bluff  of  sericitic  felsyte, 
similar  to  ruck  817,  848. 

Rock  855  bis.     Sericitic  felsyte  schist. 

N.  W.  i.  S.  E.  i,  sec.  18,  T.  65-5.  Here  a  dike  of  compact,  fine- 
grained diabase  intersects  Rock  855. 

S.  W.  i,  N.  E.  i,  sec.  18,  T.  65-5.  High  bluff  of  greenish  lock, 
intermediate  in  appearance  between  the  greenstone  and  the  aericitic 
felsyte. 

Rock  856.    Like  855,  but  harder  and  darker. 

Near  centre  of  sec.  18,  T.  65-5,  Bluff  of  fine,  grayish-green  rock, 
appearing  like  the  sericitic  felsyte  schist  in  a  finer  state. 

Rock  867.     Fine,  grayish-green  sericitic  or  chloritic  felsyte. 

Near  centre  sec.  18,  T.  65-6.  Camp.  A  low  outcrop  of  sericitic 
felsyte  (schist?),  rock  868;  dark,  nearly  black,  rough-weathering,  pre- 
senting externally  quite  a  resemblance  to  the  chloritic  rock  at  Eawasa- 
chong  falls.  Fall  lake  In  the  irregularities  of  the  surface,  one  can 
trace,  sometimes,  courses  of  fibrous  or  laminated  structure,  mostly 
curved  or  even  abruptly  bent;  sometimes  a  jam  of  lenticular  and 
cuneiform  pieces  apparently  due  to  systems  of  jointage;  sometimes, 
a  n  indescribably  rough  and  jagc;ed  aggregate  of  shapeless  pieces.     If 
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numberless  little  balls  of  stiff  flour-coated  dough  should 
together  from  opposite  directions,  they  would  become  flat 
leaticDlar,  and  would  adhere  imperfectly;  and  if  then  hat 
mass  would  present  somewhat  the  structure  of  this  rock,  es 
hard  baked  and  subjected  to  surface  abrssion.  The  pits  ai 
of  the  weathered  surfaces  of  the  rock  are  indefinitely  shs 
ragged,  and  vary  in  depth  to  4,  6  or  8  inches.  No  unequi 
dingcan  be  detected;  but  there  is  a  prevailing  trend  in  thee 
lenticules;  and  at  intervals,  a  coincident  general  division  o 
by  planes  dipping  about  60°  westward,  and  trending  S.  10°  1 
statements,  however,  do  not  apply  to  all  localities  in  this  v 

On  breaking  the  rock,  dne  is  impressed  first,  by  its  cc 
softness.  The  finger  nail  will  scratch  it  slightly.  Then 
pears  a  sericitic  or  talcose  constitution.  This  is  seen  in  t. 
surfaces  of  some  of  the  joints;  and  in  the  soft  and  easily  br 
of  consolidation ;  and  also,  in  the  fibrous  nature  of  some  of 
surfaces.  The  color  is  a  pale  greenish  or  bluish  drab.  S< 
fracture  surfaces  reveal  thin  scales  partly  disengaged,  and 
waxy  translucent.  They  pass  into  the  general  substance  o: 
and  it  is  apparent  that  this  material  constitutes  the  princi[ 
the  mass.  It  is  softer  than  feldspar  and  harder  than  ta! 
proaches  calcite.  Some  of  the  jointage  surfaces  have  a  d 
shining  and  chloritic  appearance. 

This  detailed  description  will  not  all  apply  to  the  rocks  n 
nated  greenstone,  so  far  as  seen  on  this  lake;  but  the  genei 
here  described  are  the  same  as  those  designated  "serici 
schist;"  and  perhaps  those  called  simply  "felsyte  schist, 
comparison  should  be  made.  The  description  does  not  apj 
particular  to  the  rocks  denominated  greenstone.  Yet,  I  oa: 
that  these  two  classes  of  rocks  do  not  graduate  into  each  o' 
can  1  affirm  that  this  rock  ia  not  eruptive,  even  if  it  does  n< 
the  greenstones. 

If  this  rock  is  shown  to  be  eruptive,  I  shall  be  willing  tc 
chloritic  rock  at  Eawasachong  falls  to  be  eruptive  also. 

While  the  observations  from  Saganaga  lake  southwar 
Rock  lake  remain  fresh  in  memory,  I  wish  to  make  a  re 
comparison  of  data  as  far  as  can  be  done  in  the  field,  in  ord 
a  record  of  the  impression  which  the  facts  make  upon  the  i 
observer  passing  over  the  ground.  This  interval  covers  th 
transition  from  syenite  to  the  Kewatin  schists  which  ezten 
region  of  Yermilion  lake.     Structurally,  the  absence  of  i 
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formity  is  an  important  fact.  Petrographically,  the  frequent  gradual 
passage  from  rucks  usually  called  eraptive  to  rocks  retaining  distinct 
traces  of  sedimentation  is  «  carious,  almost  an  anomalous  faot.  In 
order  to  reach  a  better  comprehension  of  the  latter  fact  I  make  a  care- 
ful compan«nn  of  rock  speciinena.     The  liret  result  is  as  follows: 

A.  The  followisg  are  nearly  identical  with  each  other:  858,857, 
855,  854.  8&3,  850,  847,  844,  840. 

B.  The  folloffing  are  similar  to  class  A,  but  somewhat  harder: 
656,  848. 

C.  Like  A  in  grouodmass,  bat  with  minute  shining  scales:  845, 
844 

D.  Like  C,  but  porphyreJIoid:  584,  846,  860,  835, 

E.  Having  a  groundmaas  like  A:  843,  837,  836. 

h\  Hating  the  feldspar  constituent  altered  toward  a  sericitic  con- 
dition :  841,  838  (approaching  class  E  ) 

It  appears,  therefore,  disregarding  the  diabases  and  greenstones, 
that  a  progressive  change  in  the  character  of  the  country  rock  can  be 
traced  from  sec.  14,  66-5,  in  Saganaga  lake,  to  the  present  point.  In 
my  uncertainty  as  to  the  nature  of  the  prevailing  and  characterizing 
mineral — whether  pttrophitic,  talcose,  serpentinoid  or  sericitic — I  will 
here  call  it  Eewatin  stuff;  since  it  is  similar  to  the  mineral  which  I 
iind  generally  in  Eewatin  tocks.  (See  especially  Enife  lake,  IVth 
Arm,  north  and  south  bifurcations).  There  is  one  pause  in  the  pas. 
sage,  and  that  is  to  develop  the  micaceous  (Vermilion)  phase,  at  the 
interval  between  West  Seagull  and  Frog  Rock  lakes.  Recalling  what 
is  recorded  in  connection  with  West  Seagull  lake,  rock  593,  I  will 
endeavor  to  note  the  succession  from  the  Saganaga  syenite  southward. 

1.  Saganaga  syenite  with  constituents  well  isolated. 

2.  Saganaga  syenite  or  gneiss,  quartz  elongated,  feldspar  having  a 
purlial  groundmass  character. 

3.  Syenite  without  hornblende. 

4.  Hornblende  wanting,  feldspar  transitional  to  Eewatin  stuff. 

The  course  ia  now  two-fold. 

5  (a).     Quartz    and    Kewaiin  6  (b).     Quartz    and    Ckloritie 
stuff— no  feldspar  except  in  por-          stuff— sometimes  feldspar, 
phyrelloid  condition. 

6  (a).  Crystalline  schist,  or  6(c).  Chlorite  schist,  or  (d) 
.  (b)  Kewatin  rock.                                   Eewatin  rock. 

7  (ii)  Graywacke,  or  (6)  Ee-  7  (c),  Graywacke,  or  (d)  Ke- 
waiin rock.                                              watin  rock. 
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All  these  stages  of  progress  caa  be  traced  from  Saganaga  lake  to  this 
place.  The  syenite  indeed  reappears  sontb  of  tbe  lake;  but  I  think  a 
line  of  travel  could  be  found  along  which  there  would  be  no  retrogres- 
sion. The  reappearance  of  syenite  results  probably  from  the  fact 
that  the  sonth  border  of  tbe  syenite  is  not  a  straight  east  and  weufc 
line,  hot  crosBes^ore  than  once  the  line  traveled,  thus: 


Fig.  55. — Supposed  southern  border  of  Saganaga  syenite,  three  titnes 
crossing  line  of  observation. 

NoTR.— In  tliU  flgure  the  numbers  rufur  to  rock  sampli;*  collected  in  f  jltawa  : 
143t  BhowB  place  of  rock  S35-7.  143^  showd  pUce  ot  812. 

1436      "  "  "     838-41.  1439       "  "  843. 

[K.  H.  W  ] 
I  venture  to  think,  therefore,  (1).     That  tve  have  the  crystalline 
schist  stage  (Yermilion)  from  the  soi^th  part  of  West  Seagull  lake  to 
the  north  part  of  the  portage  to  Frog  Rock  lake. 

(2).  We  have  the  Eewatin  stage  thence  to  this  point  and  beyond. 
The  inference  is  that  the  rock  here  is  sedimentary,  and  not  eruptive; 
and  that  therefore,  the  Kawasachong  rock  is  also  not  eruptive. 

(3).  The  greenstone  is  an  overflow,  which  perhaps  has  covered  the 
whole  region,  and  has  powerfully  altered  the  underlying  Eewatin;  but 
this  was  probably  the  northern  and  thin  portion  of  the  sheet;  and  it 
has  been  removed  at  many  points.  I  should  look  for  it  to  be  thicker 
toward  the  south. 

West  of  centre  of  sec.  16,  T.  65-5.  N.  W.  bay  of  Frog  Rock  lake. 
Bock  on  shore  entirely  like  that  of  858.  But  here  a  structure  can  be 
seen  trending  east  and  west.  Bitck  of  this,  a  rock  bluff  rises  40  or  50 
-feetubove  the  lake,  facing  south.  It  presents  the  same  ragged  ex- 
terior; but  fresh-broken,  appears  more  greenish,  approaching  quite 
•clnaely  the  Kawasachong  rock. 


-,yCoo^le 


312  SIXIESNTH.AKHUAL  RKPOBT 

Rock  859     Chlorite  felsyte  (Bchist  ?) 

Another  crag  85  or  100  feet  high,  adjoins  this  on  the  east,  but  it  ia- 
compoaed  of  entirely  similar  materials.  Whatever  these  rock«  are, 
their  eqairalent  is  anqueatioaably  found  in  the  Kewatin  of  the  Vet- 
milion  belt. 

From  this  summit,  1  see  high  hills  10  or  15  miles  distant,  bearing  S. 
60°  W.  These  must  be  on  lake  Eekequabic  or  beyond.  Also  3.  30°  G  . 
a  high  range  which  perliapa  passes  south  of  Ogishke-muncie.  From 
here  eastward,  gradually  receding,  can  be  seen  mountain  ranges,  ex* 
tending  to  S.  60°  E. 

Rock  860  Porphyrelloid  chlorite  felsyte  (schist?)  west  of  centre- 
of  sec.  18,  66-5. 

Rock  861.     Aphanitic  diabase,  interseetiog  the  formation. 

Rock  862.     Less  fine  diabase,  same  dike. 

S.  E.  i,  N.  W.  i,  sec.  18,  T.  65-5.  N.  W.  cor.  of  lake.  Precisely 
the  same  as  last  two  points  noted. 

N.  E.  +,  3.  W,  i,  sec.  16,  T.  65-5.  West  aide  of  lake.  At  this  in- 
teresting outcrop  the  formation  is  a.  fairly  characterized  sericitic 
schist,  standing  in  thin,  leDticul:ir  lamiaie  at  a  dip  of  88°  in  a  direc- 
tion S.  78°  E.  It  is  composed  of  Eewatin  staff,  with  a  few  fine  grains 
of  quartz,  and  sinuous  films  of  rusty  matter.  It  presents  so  many 
points  of  resemblance  to  the  prevailing  rock  that  I  am  sure  it  goes 
with.the  sericitic.  felsyte  schist,  and  determines  that  to  baa  bedded 
rock  of  sedimentary  origin,  a^  I  have  conditioaally  concluded.  This 
is  the  true  continuation  of  the  schists  of  Vermilion  lake;  and  all  the 
rocks  not  greenstones  and  diabases,  around  this  lake,  are  to  be  so  re- 
regarded. 

Rock  863.     Sericitic  schist,  with  some  gravel. 

Four  rods  north  of  this  outcrop,  the  formation  is  a  little  more  solids 
and  the  Eewatin  stuff  is  a  little  greenish,  with  the  same  rusty  films 
and  spots. 

Rock  864.     Sericitic  schist,  near  863. 

Eight  or  ten  rods  toward  the  south.  Rock  with  indistinct  schistic 
structure,  and  having  a  great  resemblance  to  rock  86!;  but  quite  as 
much  resembling  the  prevailing  rock  of  the  region.  It  is  a  connect- 
ing link  between  the  Eawasachong  rock  (858)  and  the  sericitic  schist 
of  863. 

Rock  865.     Sericitic  chlorite  felsyte. 

N.  E.  i,  S.  W.  i,  sec.  18,  T.  65-5.  West  side  of  lake.  Bluish 
green  rock,  similar  to  prevailing  rock,  but  mostly  with  a  slaty  struc- 
ture.    On  the  whole,  a  rude  slaty  structure  is  quite  apparent. 
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Rock  866.     Blaiah  argillo-feisitic  Bchiat. 

Bock  867.     Rock  8  rodB  farther  aloag  the  shore,  south. 

Centre  S.  W.  i,  sec.  X8,  T.  6rj-5,  Near  entrance  to  moat  westerly 
bay.  Rock  (868)  distinctly  schistose,  a  little  fsericitic,  with  many 
bluish  green  chloritic  points. 

Point  of  land  S.  W.  i,  sec.  tS,  T.  65-6.  A  rock  of  smoother  aspect. 
It  is  mostly  hard  and  tough,  but  also  gives  indications  of  argillilic 
constitntion.  It  contains  purple  spots,  mostly  nadetined,  but  not  as 
hard  as  jasper.  There  are  also  small  pebbles  of  dwk  greenstone.  Un- 
der the  water  is  an  obscure  appearance  of  larger  pebbles  and  broken 
fragments.  I  conjecture  this  to  be  the  eastward  extension  of  th» 
Ogishke  conglomerate. — rock  869. 

A  little  farther  along  (northwest)  up  the  little  bay,  the  conglotneritic 
character  is  more  distinct,  and  I  can  perceive  that  the  pebbles  are 
Aggregated  in  courses  standing  almost  vertically.  Adjoining  this,  the 
rock  has  a  rough  chloritic  aspect,  entirely  conformable  itt  position  with 
the  conglomerate. 

Centre  S.  W.  i,  sec.  18,  T.  65-5.  East  side  little  bay.  Bock  (870) 
of  a  quasi -dia basic  aspect,  but  also  with  appearance  of  the  country 
rock.     Considerable  argillittc  material,  and  locally  a  slaty  structure. 

Extremity  of  little  bay.  centre  S.  W.  i,  sec.  18,  T.  65-5.  Conglom- 
erate, with  large  pebbles  of  chlorite  syenite. 

Kock  871.     Chlorite  syenite  pebble,  from  conglomerate. 

S.  W.  i,  S.  W.  i,  sec.  18.  T.  65-5.  Point  of  same  bay.  Mouth 
of  stream  coming  in  at  point  of  little  bay.  Rock  (872)  quite  distinctly 
schistic  and  sencilic.  The  strike  is  S.  10°  W.,  and  it  therefore  passe.") 
west  of  the  conglomerate  seen  near  here. 

S.  W.  i,  S.  W  \,  sec.  18,  T.  65-5.  Still  within  little  bay.  Com- 
pact, sericitic-Iookiug  rock  (873),  but  not  very  schistose. 

S.  W.  jr,  S.  W.  i,  sec.  18.  T  65-5.  Mouth  of  bay,  west  side.  Blir- 
ish,  compact,  but  slightly  argillitic  rock  (874). 

S.  W.  i,  S.  W.  i,  sec.  16.  T.  65-6.  Compact,  slightly  argillitic,  but 
with  purplish  tints,  as  if  from  obliterated  pebbles  (875). 

A  couple  of  rods  further  along  (southeast),  the  rock  is  softer  agairr, 
and  lighter  colored.  Still,  in  a  couple  of  rods  it  becomes  undistin- 
gnishable  from  that  of  ?5S.  It  is  the  same  at  the  next  outcrop,  but 
softer.     The  same  continues  along  the  southwest  shore. 

S.  W.  i,  g.  W.  i,  sfic.  18,  T.  65-5.  A  high  boss  of  greenstone-like' 
rock  (S76)  pretty  hard  and  compact,  and  generally  rather  fine — iu  pari 
very  fine,  bard  and  ringing.  This  appears  filter  an  eighth  ol  a'mile 
from  the  last  outcrop  of  schist. 
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ienstone"  does  not  terminate  at  any  particatar  place  along 
ito  the  southern   ba;  of  the  lake.     It  gradnaily  aasumes  a 
erior  and  a  softer  character  and  passes  insensibly  into  a 
at  of  858. 
.     Greenstone  passing  into  chlorite  schist. 

Greenstone  30  feet   from  877,   more  approximated  to 
ist. 

J.  W.  i,  sec.  19,  T.  65-5.   Extreme  southern  shore     Green- 
like  that  of  rock  876. 
continues  along  the  southern  shore  of  the  south  bay  of 

N.  E.  i,  sec.  19,  T.  65-6.     Southeast  angle,  southern  bay. 
ar  shore  which  proves  to  lie  undoubtedly  Eewatin. 

Sericitic  argillyte. 
N.  E.  i,  sec.  19,  T.  65-5.    East  side  of  south  bay.     Green- 
Is  further  south.     Low,  smooth  outcrop  of  diabasic  rock, 
like,  with  fragments  of  light  green  diabase-like  rock. 

Diabasic  conglomerate, 
further  north.     The  rock  is  more  argillitic. 
Chloritic  argillyte. 

E.  i,  sec.  18,  T.  65-3.     Southeast  bay.     Sericitic  schist 
larly  schistose,  with  strike  nearly  north  and  south, 
further  north  it  is  a  little  bluer. 

I.  E.  i,  sec.  18,  T.  65-5     Southeast  bay.    Sericitic  argil- 
:oming  bluer  and  harder. 

.  E.  i.  sec.  18.  T.  65-5.    East  side.     Same  as  rock  858. 
Is  still  farther  north.     Greenstone. 

§  29.— TOWN   LIHB  LAEB. 

ike  on  the  line  between  Ts.  65-5  and  65-6,  having  a  length 
st,  of  two-thirds  of  a  mile  and  a  mean  width  of  10  rods. 

destitute  of  scenic  or  agricultural  interest.     The  primitive 
stly  destroyed,  but  second  growth  poplars  are  becoming 

Geologically  it  Hes  on  the   transition  from  the  normal 
list  to  the  conglomerate  and  associated  rock  masses  sur- 
gishke-muncie  lake, 
age   out  of  Frog  Bock   lake   to  Town   Line   lake   is  at 

approach  of  the  two  and  is  not  over  an  eighth  of  a  mile 
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S.  W.  i,  N.  W.  i,  see.  18,  T.  65-5,  West  eod  of  portage.  A  knoll 
of  chloritic  sertcitic  schist  (884). 

S.  W.  i,  N.  W.  i.  see.  18.  T.  65-5.     North  side.     locipient  porphy- 
rel  (885).     Some  of  the  weathered  surfaces  are  decidedly  speckled. 
S.  W.  i,  N.  W.  i,  sec.  18,  T.  65-5.     North  side  near  town  line. 
Ogisbke  coDglomerate  pretty  tvell  developed.     Contains  red  jasper 
(886),  not  as  a  pebble,  and  this  is  banded  and  associated  with  hcema- 
tite. 

9.  W.  i,  N.  E  i,  sec.  13,  T.  65-6.  West  end.  Conglomerate,  but 
not  coarse,  somewhat  porphyritic,  (887). 

8.  W.  i.  N.  B.  i,  see.  13,  T.  65-6.  West  end.  Outcrop  of  rock 
composed  largely  of  quartz  grains,  with  sericitic  stuff  in  the  interstices 
(88S)      Contaiua  also,  amali  pebbles  or  Kevins  of  slaty  material. 

S.  E.  i,  N.  E.  i,  sec.  13,  T.  65-6.  South  side.  A  higher  outcrop 
of  similar  grit  (889),  but  iuclining  more  to  a  grayish  color.  Rock 
quite  schistose.     Strike  S,  20°  W.     Dip  Tertiral. 

Compare  the  gravelly  schists  on  Ensign  lake.  Report  of  18S6,  and 
on  Ogishke-muncie  lake,  below. 

S.  E.  i,  N.  E.  i,  sec  13,  T.  6.5-6.     South  side  of  narrows. 
The  rock  is  compact,  almost  wholly  of  quartz  grains,  with  a  light 
colored  cementing  material,  which  becomes  pinkish  on  weathering. 
Rock  690.    Quartz  grit. 

S.  W.  i,  N.  W.  i,  sec.  18,  T.  65-5.  South  sidf  on  town  line.  For- 
phyrel,  as  on  opposite  shore,  rock  855. 

S.  W.  i,  N.  W.  i,  sec.  18,  T,  65-5.  South  side.  Ragged  rock,  like 
rock  858. 

A  little  farther  east,  it  is  succeeded  by  a  sericitic  rock,  like  that  on 
Town  Line  lake,  rock  884. 

The  portage  from  Town  Line  lake  to  Ogishke-muncie  is  execrable- 
The  bad  trail  leaves  the  former  lake  eijjht  or  ten  rods  north  of  the 
stream  which  comes  in  with  rapids,  and  leads  to  the  inlet  on  Ogishke- 
muncie;  but  the  stream  must  be  forded  twice  before  sufficient  water 
can  .be  reached  to  float  a  canoe;  or  else  one  must  make  his  way  along 
a  steep  hill-side  through  thick  brush  to  reach  the  spot.  The  black 
flies  too,  as  late  as  the  12th  of  Ssptember,  were  innumerable  and  in- 
satiate. 

§  30. — OQISHKB-UHtrOIE   OB   KliraPISEIEIl   LAKB.] 

This  lake  was  visited  in  1836,'  and  considerable  study  was  bestowed 

*  Stc  FVt<*<Uh  Ann.  Eift  I8H,  Pi>.  IX-ldT. 
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apon  it]  bot  it  was  not  much  iDvestigated  in  the  resioti  northeast  of 
the  narrows  in  section  '13,  T.  65-6.  The  two  parties  in  this  part  of 
the  State  made  a  rendevous,  therefore,  on  Gainper's  island,  for  the 
purpose,  among  other  objects,  of  completing  the  surrey. 

S.  E.  i.  N.  W.  i,  sec.  24,  T.  65-6.  Here  is  a  bluff  of  crumbling: 
schistic  rock  (&91)  forming  an  earthy  talus.  It  is  a  sericitic,  gritty, 
irregularly  bedded,  slate.  Strike  in  the  direction  of  the  little  bay,  X. 
40°  E. 

Adjoining  this,  on  the  southeast,  irithin  four  rods,  is  a  bluff  of 
characteristic,  coarse  conglomerate.  Other  ridges  succeed  southeaflt- 
ward,  which  are  also  conglomerate. 

The  unplatted  little  lake  on  the  southeast  is  at  least  20  feet  above 
Ogishke-muncie. 

N.  W.  i,  N.  E.  i,  siC.  24,  T.  6&-6  Here,  six  or  eight  rods  bad; 
from  the  shore,  and  separated  f^m  it  by  a  narrow  valley,  risesaridK& 
25  feet  wide  and  20  feet  high,  from  low  ground  each  side,  trending 
southwest  and  northeast,  of  a  rusted  exterior  and  very  rough  and 
brecciuted  aspect.  An  tmmistabable  bedding  is  present  standing  in  a 
vertical  position.  When  broken,  the  rock  appears  composed  of  cal- 
careous or  dolomitic  matter,  which,  in  places,  is  light  colored  and 
characteristic.  Everywhere,  however,  it  has  an  uneven,  aemi-brecci- 
ated  structure,  and  it  incloses  fragments  which  are  pretty  slaty  in 
color  and  substancei.  Some  of  the  surfaces  of  the  formation  are 
smooth,  aericitic-lookiug  and  often  argillitic. 

Kock  b92.     Brecciated  dolomyte  (limestone?) 

Following  along  the  strike  of  the  formation  sooth  westward,  a  few 
rods,  it  is  seen  in  places  quite  argillitic,  with  a  sericitic  aspect. 

Rock  893.     Serici  to -argillitic  dolomyte. 

The  ridge  on  the  southeast  within  eight  or  ten  rods,  and  rising  30 
feet  above  the  dolomyte  ridge,  is  composed  of  silico-argillaceons  ma- 
terial, partly  quite  solid,  and  partly  laminated  and  crumbling. 

Rock  6H.     Silico  argillaceous  slate. 

The  ridge  on  the  northwest  side  of  the  dolomitic  one  is  formed  of 
hard  material,  breaking  in  many  angular  pieces.  Under  the  leng,  it 
appears  formed  of  small  spherical  grains  of  quartz  imbedded  in  a  ^ 
groundmass  which,  in  places  is  very  scant,  and  in  others,  half  the 
bulk  of  the  rock,  it  has  a  felsiticaspect.  It  is  simply  Kewatin  stuff. 
I  notice  also,  numerous  small  siliceous  scales.  This  ridge  fronts  the 
lake  and  is  only  about  16  rods  from  the  southeast  ridge,  with  the  lower, 
dolomitic  ridge  between. 

Rock  895.     Felsitic  grit  (or  nrgillo-felsitic). 
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This  groundmass  is  not  harder  than  calcite,  and  cannot  be  purely 
felsilic.     Nearer  the  lake  are  good  vertical  argillytes. 

Near  this,  south  of  the  prolongation  of  this  ridge,  I  find  the  rock  a 
rough- weathering  sericito-argillitic  slate,  like  the  bluff,  rock  891. 

N.  W.  i,  N.  E.  i,  sec  24,  T.  65-6,  High  ridge  on  lake  border,  hav- 
ing a  vertical,  slaty  structure,  except  in  places,  where  it  looks  erupt- 
ive.  It  is  composed  mostly  of  argitlitic  uateria),  but  contains  many 
strains  of  quartz   ■ 

Rock  «98.     Gritty  argillyte. 

lu  places,  the  formation  contains  large  pebbles,  and  the  interven- 
ing groundmaSB  weathers  white,  and  reveals  a  distinctly  fibrous 
structure.  In  the  same  places,  the  fresh-broken  surfaces  scarcely 
reveal  the  existence  of  pebbles. 

N.  W.  t,  N.  E.^,  sec.  24,  T.  65-6.  The  next  ridge  southeast  of 
rock  896,  composed  of  very  bard,  di  a  basic -looking  material  which 
contains  pebbles. 

Kock  897,     Matrix  of  diahasic  conglomerate. 

Along  side  of  this,  however,  and  eight  feet  lower,  a  distinctly  slaty 
rock  outcrops  (898),  having  a  sericitic-argillaceous  aspect — and  the 
two  graduate  together. 

Next  higher  ridge  ten  rods  southeast.  Indistinctly  conglomerate, 
with  groundmass  containing  many  dark  green  grains  and  lumps,  some 
quartz  particles,  and  much  argilto-felsitic  matter. 

Rock  899.     Argillo-felsitic  groundmass. 

The  highest  hill  about  one-fourth  mile  back  from  the  lake.  The 
formation  is  thoroughly  conglomerate,  but  very  compact  and  frequent- 
ly hard — sometimes  ringing.  A  few  rods  further  southeast,  the  form- 
ation reveals  a  structure  which  is  sedimentary  beyond  possible  ques- 
tion. Parallel  bands  of  graywackenitic  material  can  be  traced  for  30 
feet  in  a  direction  N.  SO"  W.  In  the  same  place,  other  structure  lines 
can  be  seen,  bending  around  what  appear  to  have  been  separate  masses 
of  the  same  rock. 

The  surface  of  the  rock  is  studded  with  spheroidal  concretions  (dOO), 
which  have  been  cut  in  section  and  have  hollow  centers  apparently 
by  the  solution  of  the  interior  portion.  They  are  not  pebbles,  for 
they  are  air  very  similar,  and  besides,  reveal,  in  some  cases,  concen- 
tric lines.     See  the  figure. 

In  a  neighboring  spot,  the  strike  of  the  beds  is  quite  different,  and 
there  are  concomitant  indications  that  these  portions  of  the  formation 
are  simply  huge  fragments  of  the  general  mass,  which  were  displaced 
4unag  the  deposition  of  tbe  original  sediments. 
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Fig.  56. — Bock  surface  in  Ogishke  conglomerate,  shotcwg  sedimentary 

structure. 

Fig.  57. — Spheroidal  concretions  in  matrix  of  Ogishke-congUrnifratf. 

In  further  tracing  these  stratified  materials,  I  find  in  one  place  a 
continuous  sweep  through  about  86°  of  a  circle.  This  is  fifteen  feet 
wide,  and  the  circuit  is  about  forty  feet, 

5  31.— CHAR  LAKE. 

This  is  a  small  lake  lying  in  the  north  half  of  sec.  14,  T.  65-6,  en- 
Tironed  by  a  lonely  and  desolate  wilderness  and  set  in  k  massive  rim  of 
gray wackeni tic  and  slaty  rocks,  rising  in  frequent  dark-wenthered  and 
rounded  bosEcs.  Guided  by  the  government  plat,  I  entered  from  the 
most  northern  extremity  of  Ogishke-muncie  lake,  supposing  there- 
would  be  a  portage  of  a  few  rods;  but  it  proved  to  be  about  half  a 
mile,  without  the  least  signs  of  a  trail.  There  is  a  low  valley  running 
through,  densely  grown  with  alders  and  other  shrubs.  On  the  north 
of  this  ia  a  high  ledge,  difficult  to  climb.     But  the  best  transit  is  made 
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bylearinethe  valley  aod  working  along 
oecesaary  to  cross  the  west  end  of  the  1 

The  fact  is,  the  lake  begina  at  least  a 
point  indicated  on  the  plat. 

The  government  plat  of  this  take  is  s( 
to  reconstruct  it.  I  find,  however,  thsl 
ambigDons;  and  I  therefore  refrain  fron 
the  southeastern  part.  The  northern  pi 
wrong. 

T65-(;w 


Fig.  58. — Sketch-map  of  Crab  lake,wUh  i 
NoTB.~On  the  sbOT«  map. 

No.  1493  Indicates  the  locality  ror  rock 

"      lM3bi8             "  "               

"      1W4                  "  "               

"      1495                  "  "               

"     1496                  "  "               

'■      1499                    '■  "                 

"      1500                    •'  "                

"      1602 

"      1603                    ■'  "                 

■'     16M                  ■■  "               

"      1G06                    "  '•                 

"      1B07                    '■  "                 
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N.  W.  i,  sec.  13,  T.  65-6,  On  the  portage.  High  precipice  north 
of  the  stream  flowing  from  Crab  lake  to  Ogishke-mancte.  Here  are 
various  coaditiona  of  the  conglomerate. 

Rock  901.     Conglomerate. 

Rook  902.    Porphyrel. 

Rock  903.    Matrix  showing  bedding  liDes. 

Fifteen  rods  farther  west,  same  ridge.  Conglomerate,  with  large 
quartz  grains. 

B|>ck  904.     Porphyritically  qaartzose  conglomerate. 

S.  W.  i,  N.  W.  i,  Bcc.  13.  T.  65-6.  Same  ridge,  30  rods  farther 
west.  The  formation  has  become  a  thin-bedded  slate,  but  with  some 
strata  massive  and  finely  arenaceous. 

Rock  905.     Argillyte,  somewhat  arenaceous.   , 

S.  E.  i.  N.  £.  i.  sec.  14,  T.  65-6.  Near  east  end  of  lake,  north 
side,  conglomerate,  but  fine,  gritty,  and  not  characteristic.    ' 

Rock  906.     Fine  gritty  conglomerate. 

S.  B.  i,  N.  E.  i,  sec.  14,  T.  65-6.  Gritty  graywacke.  with  horizon- 
tal bedding,  but  evidently  superinduced. 

S.  E.  i,  N.  E.  i,  sec.  14,  T.  65-6.  Graywacke  ;907),  not  gritty, 
weathering  with  a  cellular  surface. 

S.  E.  i,  N.  E.  i,  sec.  14,  T.  65-6.    Great  bosses  of  graywacke. 

S  W.  i,  N.  E.  i,  SBC.  14,  T.  65-6.  Great  mass  of  graywacke  (908J, 
without  trace  of  bedding,  like  rock  907,  but  with  many  minute  glis- 
tening feldspar  surfaces. 

This  is  followed  by  a  very  bold  cliff  standing  vertically,  and  rising 
35  feet  above  the  lake.  This  subsides  as  we  round  the  promontory, 
and  for  a  few  rods,  no  outcrop  occurs. 

S.  W.  i,  N.  E.i,  sec.  14,  T.  66-5.  Mostly  graywacke,  but  spar- 
ingly con  glome  ri  tic. 

Bock  909.     Graywacke  or  groundmass. 

Then  succeeds  another  cliff  26  feet  high,  of  graywacke,  continuing 
to  next  locality. 

N.  E.  i,  N.  E  i,  sec,  14,  T.  65-6.    Graywacke. 

A  low  marsh;  place  appears,  at  nearly  the  most  northern  arm  of 
the  lake. 

N.  E.  i,  N.  E.  i,  sec.  14,  T.  65  6.     Argillyte  fairly  characterized. 

Rock  910.     Argillyte  with  crystals  of  feldspar. 

S.  E.  i,  S.  E.  i,  sec.  11,  T.  66-6.  Compact  ar^lljte  (911),  irregu- 
larly slaty. 

N.  W.  i,  N.  E  1,  sec.  14,  T.  65  6.  Characteristic  dark  gray  argil- 
lyte  (912),  slaty. 
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N.  E.  i,  N.  W.  i,  sec.  14,  T.  65-6.     Regal 

S.  E.  i-  N.  W.  i,  sec.  U,  T.  65-6.  Chai 
<W3). 

S.  E.  i,  N.  W.  i,  aec.  14,  T.  65-6.  Conj 
pebbles  are  mostly  quartzose  and  cberty— ^a  i 

As  before,  when  the  pebbles  are  small,  t 
gular. 

S.  W.  i,  N.  E.  i,  sec.  14,  T.  66-6.  Rock 
CDitic  grouudmass  material  seen  on  the  nort 
it  is  manifestly  conglomeritic,  and  coataio 
feldspar.     Except  tbis,  it  is  similar  to  rock  S 

Obscurely  porphyrelloid,  grayirackenitic  c 

S.  W.  i  N.  E.  i,  sec  14,  T.  65-6.  Grayv 
glomerate.     Similar  rock  continues  eastward 

N.  E.  i.  3.  E.  i.  sec.  14,  T.  65-6.  Cpnglc 
conglomerate  continues  to  tbe  place  of  begir 

5    32— ZETA   LAKE. 

This  small  lake,  tying  wholly  in  sec  28,  1 
in  tbe  Report  of  1886.*  A  few  additional  n 
has  two  portages  eastward — one  on  the  b( 
thence  into  Ogishke-muncie;  and  one  on 
Ogisbke-muncie.  As  tbe  former  was  traveh 
now  the  latter.  It  goes  out  of  Ogisbke-mi 
flbowD  on  the  plat.  It  is  a  quarter  of  a  mile 
rocks  and  through  a  nwamp.  Tbe  northeasl 
ists  only  on  the  plat.  Tbe  lake  comes  to  ( 
W.  i,  sec  27,  T.  65-6. 

3.  W.  i,  N.  W.  i.  sec.  2T,  T.  65-6.  Ec 
Ogishke-muncie.     Characteristic  conglomer 

S.  W.  i,  N.  W.  i.  sec.  27,  T.  65-6.  We 
lake.     Conglomerate. 

Rock  916.  Conglomerate  with  pebble  of 
tt  is  a  porpbyritic  rock  in  this  case,  with  a 
But  the  grouudmass  (917)  of  the  conglomer 
phyritic. 

§33. —  EP8IL0N  LAK 

Epsiion  lake  was  partially  seen  by  me  in 
quarter  in  length  with  a  mean  breadth  of  a  q 

*  nntHith  Ana.  B*p.  Ulnu.  Ofol  Bnrv.,  pp.  JM.  IJS-t. 


.dr,yGoogIe 


322  SIXTBBMTH   AMHUAL    KKPOBT 

arcuately  in  sees.  29,  20  and  21.  T.  66-fl,  having  the  conrexity  turned 
northward.  It  is  bonnded  by  rocky  knolls  aud  ridges  on  the  north, 
east  and 'southeastern  shores.  The  south  shore  is  forest  covered  and 
noexposures  of  rock  appear  on  it;  but  half  a  mile  back  is  a  range 
reaching  an  elevation  of  125  feet  or  more.  From  the  range  on  the 
north  we  look  down  on  the  Poarth  Arm  of  Knife  lake  250  feet  below, 
and  190  feet  below  Epsilon  lake.  We  approach  this  lake  from  Zeis 
lake,  tbroueh  a  steep  and  rocky  defile  with  a  descent  of  75  feet,  aud 
find  a  portage  out  on  the  north  into  Knife  lake  by  a  descent  of  aboat 
90  feet. 

N.  E.  i,  N.  W.  i,  sec.  38,  T.  65-6.  At  the  foot  of  the  descent  from 
Zeta  lake.  A  precipice  of  dark  argillyte  rines  on  the  east.  The  rock 
is  entirely  free  from  pebbles,  and  very  characteristic.  The  strike  is 
N.  30°  E.,  and  the  dip  is  S.  75°.  But  I  notice  on  the  sides  of  the 
sheets,  as  in  the  Kewatin  of  G-unflint  lake,  some  striationa,  or  a  fib- 
rons  structure  dipping  54°  W.  The  dip  is  such  that  the  Ogiahke  eon 
glomerate  is  overlying. 

S.  E.  i,  S.  W.  i,  sec.  21,  T.  65-6.  Bold  promontory  northeast  side 
of  lake.  Slates  varying  from  vertical  to  steep  southeast  dip.  To 
structure  ranging  from  proper  slaty  to  fissile-slaty,  and  weathering 
somewhat  like  Kawasachong  rock—  but  not  chloritic. 

N.  E.  1,  S.  W.  i,  sec.  31,  T.  65-6.  Southwest  angle  of  same  prom- 
ontory. Argillyte,  which  on  shore  dips  north  at  an  angle  of  about 
50°.  but  on  the  summit  of  the  hill  back,  which  I  ascfended,  dips  S.  at 
an  angle  of  67°,  and  strikes  N.  35°  E.  So  it  appears  that  a  large  mass 
at  the  point  of  the  hill  has  been  dislocated. 

I  notice  here  some  bands  running  across  the  faces  of  the  laminier 
which  dip  westward  at  an  angle  of  14°. 

Rock  918      Argillyte  with  the  banding  spoken  of  above. 

Examining  further,  I  find  these  bands  are  the  outcrop  of  sediment- 
ary planes  on  the  surfaces  of  the  schistic  plates.  They  show  the  rest 
dip  of  the  sedimentation,  which  here  is  S.  60°. 

Re-examining  the  dip  at  the  point  of  the  hill,  I  find  it  about  50* 
toward  southwest,  and  to  exist  in  the  true  sedimentary  bedding,  I 
still  think,  however,  that  this  mass  is  displaced. 

Rock  919.  Argillyte  with  sedimentary  banding  passing  at  right- 
angles  through  the  schistic  laminte. 

N.  E  \,  S  W.  i,  sec  21,  T.  65-6.  West  base  of  same  promontory. 
Slate  bluff  with  bedding  structure  dipping  33°  toward  S.  40°  W.  The 
schistic  planes  stand  vertical. 

N   W.  i,  S.  W.  i,  sec.  21,  T.  65-6.     North  side  of  lake  east  of  port- 
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age.  Slate  (920),  but  more  ancient  looking  than  whi 
ffest  base  of  the  promontory.  The  sebistosity  runa 
there  are  no  separate  bedding  planes.  These  appear 
the  sckUtosUtf.  The  rock  looka  exactly  like  the  Kewi 
lake. 

The  suggestion  arises  that  we  have  here  slates  of  ft 
i«iw,  the  upper  of  which  are  Animike.  But  since  tl 
the  same  in  both,  the  action  which  caused  the  schisto 
Auimike  one,  and  was  felt  here,  but  not  as  far  cast  at 
But  there  must  also  have  been  a  pre-Aoimike  squei 
Guaflint  lake  the  Eewatin  is  squeezed  vertically,  whi 
ia  almost  undisturbed. 

These  slales  in  weathering,  slide  down  the  high  hi 
edly  sericitic  habit  and  aspect. 

N.  W.  i,  S.  W.  i,  sec.  21,  T.  65-fl.  North  side  Epsil 
ing  the  formation  so  different,  I  went  back  to  find  the 
two.  It  occurs  here.  On  the  south  is  the  southwa 
(931)  with  vertieal  sebistosity.  On  the  north  is  roug 
slate,  with  vertical  sebistosity,  and  no  grain  or  ribbot 
discordance  with  the  sebistosity.  After  considerable  s 
I  found  structure  lines  conformahlt  with  the  schisto 
evidence  of  sedimentary  character. 

Rock  922.  Slate  showing  discordance  between  schii 
mentary  bedding. 

The  bedding  on  the  south  side  dips  S.  43°.  It  is  c 
argillyte.  The  other  rock  is  less  regular  in  its  slati 
outcrops  are  separate  bosses  ten  feet  apart;  but  it 
been  difficult  with  a  pick  and  spade,  to  trace  the 
actual  contact.     The  situation  is  this: 


Fig.  59. — Contact  of  Kewatin  and  Animike  systems  not 
Ion  lake. 

N.  W,  i,  3.  E.  I,  sec.  20,  T.  65-6.    Ridge  west 
trance. 
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The  formatioQ  of  this  rid^e  is  Eewatin;  and  it  ia  a  prolongatioB 
-westward  of  the  high  ridge,  rock  920;  while  rocks  920  and  921  are 
from  the  eastward  prolongation  of  the  same,  with  some  additional 
beds  on  the  soath.  I  find  the  bedding  structure  (923)  here  corres- 
ponds with  the  schistic. 

N.  E.  i,  S.  W,  i,  sec.  20,  T.  65-6.  Continuation  of  same  ridge  one- 
ififth  mile  further  west.  Slates  near  sboA;  but  poroditic  slaty  and 
porphyrelloid  farther  back  on  the  summit  of  the  80-foot  hill. 

Hock  921.  Slate  showing  bedded  and  schistic  structures  conform- 
able. 

Rock  925.     Porodilitt  porphyrelloid  slate. 

S.  W.  i,  S.  E.  i,  sec  20,  T.  65-6.  Northwest  shore  of  lake.  More 
argillitic  — slaty,  but  the  structures  are  the  same.  Eewatin  slate  con- 
tinues along  the  remainder  of  the  north  and  west  sides  of  the  lake. 

A  casual  observation  of  the  south  shore  of  the  lake  indicated  no 
important  exposures;  but  it  is  to  be  regretted  that.a  more  careful  ex- 
.aminatioD  was  not  made,  since  it  seems  probable  some  trace  of  Ani- 
'mike  schists,  soalhward-dipping,  might  have  been  discovered.  The 
formation  at  the  outlet  of  Delta  lake,  was  observed  last  year  and  re- 
ported "fine  hard  argillyte,  rather  slaty."  It  is  so  near  the  point 
above  described  at  the  foot  of  the  descent  from  Zeta  lake  that  prob- 
ably the  formation  is  the  same.  Similar  Argillitic  slates  were 
observed  in  places  all  the  way  from  Kekequabic  lake  and  no  discofd- 
snce  was  noted  between  schistosity  and  bedding;  but  it  would  be  well 
ito  re-examine  the  exposures. 

From  the  west  part  of  Epsilon  lake  I  noticed  at  the  distance  of  a 
mile  or  so,  southwesterly,  a  high  peak.  Thinking  I  might  find  there 
a  cliff  of  Animike  slates  crowned  with  gabbro  I  determined  to  visit  it. 

S.  E.  i,  N.  W.  i,  sec.  29,  T.  65-6.  Near  south  extremity  of  lake. 
Pulpit  Rock.  Ten  rods  back  from  the  lake  rises  a  sheer  vertical  rock 
■of  25  feet  above  the  lake,  cut  down  on  all  sides  by  smooth  vertical 
planes.  Tt  is  some  sort  of  greenstone,  and  has  a  decidedly  greenish 
«olor  and  sub-jraiuilar  texture,  soft  and  chlorite-1  ike,  with  needles 
and  amygdules  of  calcite— 'rock  926,  noryte? 

On  the  south,  at  the  distance  of  twenty  feet,  this  eruptive  mass 
comes  in  contact  with  porphyry  But  the  junction  is  not  abrupt. 
There  are  interbeddei  alternations  of  the  ooryte  and  porphyry,  as  if 
both  were  sedimentary;  but  these  alternations  are  not  repeated  many 
timee.  The  porphyry  has  a  purplish  base  and  lamellar  crystals.  The 
following  alternations  were  seen : 

Porphyry.    |    Noryte.    |    Porphyry.    |    N.    ]    P.    |    Noryte.    | 
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Rock  927.    Noryte  and  porphyry  in  contact. 

Rock  936.     Fragmeota  of  porphyry  ia  modified  noryte. 

Proceeding  southward  a  quarter  of  a  mile,  the  porphyry  continues. 
It  is  a  handsome  rock. 

Rock  929.     Specimens  of  purple  porphyry. 

S.  E.  i,  N.  W".  i,  sec.  29,  T.  65-6.  South  of  west  end  of  Bpsilon  lake. 

High,  prominent  mass  of  porphyry,  presenting  characters  of  an 
eruptive  formation.  The  porphyry  contains  now  fewer  crystals  and 
is  replete  with  green  amygdules. 

In  our  progress  south,  I  found  apparently  a  lost,  but  large  piece  of 
iron  jaspilyte  handsomely  banded.  The  following  is  liie  plan 'of 
structure  and  coloration. 


Fig,  60. — Banded  kcematitic  jaapilyte,  EpsUon  and  Kekt^/uabie  lake». 
Not  in  place. 

rj.  red  jasper.  bh,  black  bEematite. 

pj.  purple  jasper.  ha.,  hiematitic  schist. 

If  light  flint,  )s,  yellow  schist. 

This  bears  a  close  resemblance  to  jaspilitic  schists  heretofore  found 
in  the  vertical  Eewatin  slates.  (See  p.  197,  in  this  Report,  and  many 
observations  west  of  Knife  lake). 

S.  E.  i.  N.  W.  i,  sec.  29,  T.  65-6.  Neatly  midway  between  Epsilon 
and  Kekeqnabic  lakes.  The  porphyry  has  increased  in  amount  of 
green  amygdular  mineral,  until  on  a  fresh  surface,  it  begins  to 
resemble  the  noryte;  but  still  differs  by  the  presence  of  a  ground- 
mass  of  whitish  color,  and  weathering  quite  white. 

Rock  930.     Porphyritic  greenstone. 

Rock  931.    Fragment  of  Eewatin  showing  two  structures. 

At  a  point  near  the  base  of  the  high  bluff,  the  porphyry  shows  flow- 
age  lines  as  illustrated  below. 
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Fig,  Q\.~- Structure  lines  in  porphyry,  i 


-  Grant's  peak. 


N  E.  i,  S.  E.  i,  see.  29,  T.  65-6.  Summit  of  Grant's  peak.  Thia 
is  a  high  and  sightly  place  about  midway  between  lakes  Eekequabic 
and  Epsilon.  From  here  I  see  the  west  end  of  the  Kekequabic, 
Alpha  and  Beta  lakes,  much  of  Epsilon  and  all  the  IVth  Arm  of  Knife 
«xcept  the  eastern  half  of  the  two  terminal  branches.  I  see  the  Twin 
mountains.  Mailman's  peak  and  Prospect  peak  south  of  Ogishke-niun- 
cie  lake.  This  peak  I  name  in  recognition  of  the  valuable  services  of 
a  most  faithfuth  assistant,  Uly.  S.  Qrant,  of  Minneapolis. 

This  peak  is  about  200  feet  high,  and  presents  on  the  eastern  aspect, 
a  perpendicular  precipice  of  100  feet. 

The  following  are  some  bearings  from  Qrant'e  peak: 

Mallmann'a  peak,  S.  42°  W, 

East  Twin  mountain,  S.  56°  E. 

West  Twin  mountain,  S.  36°  E. 

Prospect  mountain  and  middle  of  Beta  lake,  east. 

Entrance  North  Branch,  IV  Arm  Knife^  lake  N.  10°  E. 

These  bearings  are  in  harmony  with  the  locations  of  points  on  the 
plat,  except  that  of  Prospect  mountain;  and  I  think  perhaps  some 
sammtt  east  of  Fox  lake  was  mistaken  for  Prospect  mountain. 

Qrant's  peak  seems  to  be  a  mass  of  purple  porphyry  of  a  truly  erup- 
iiTe  character. 

I'ock  932.     Purple  amygdnloidal  porphyry,  Grant's  peak. 

The  numerous  other  hills  east,  west  and  south,  for  the  distance  of 
ihalf  a  mile,  appear  also  like  similar,  rounded  bosses  of  porphyry. 
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After  returnLng  from  a  tour  of  half  a  mile  and 
pie  porphyry,  I  am  Dot  possessed  of  a  full  cocrifit 
tive  character.  I  fiad  many  structure-Hues  wl 
strutification  of  the  surroundioj?  country.  It  faai 
highly  softened  coudition,  and  in  that  state  has  b 

Kock  933.     Varieties  of  the  purple  porphyry,  G 

§    34.— QABDKN   LAKE. 

On  the  return  to  Vermilion  lake,  my  brother 
re-examine  some  points  on  and  near  Garden  lake 
abandoned  iron  location  marked  on  the  plat  h 
abanrd  designation  nhich  ought  to  fall  into  disui 
eiamined  by  both  of  ua  in  1886;*  but  we  had  jus 
«xteuded  observations  of  iron -occurrences  in  the 
it  was  desirable  to  ascertain  whether  this  experiei 
determination  recorded  last  year.  I  think  I  may 
tions  were  not  changed.  ' 

On  the  portage  from  Fall  lake  to  Garden  lake, 
extended  east  and  west  on  both  sides  ot  the  uppe 
jasper  exposed  most  of  the  distance;  but  in  walki 
guod  ore. 

Near  Silver  City.  A  quartzyte  (or  rather  qui 
vertical,  and  striking  east  and  west,  interlaminat 
itic  matter,  in  which  are  imbedded  octahedrons  of 
is  here  reversed. 

Rock  98U.     Quartzyte  and  magnetite. 
Within  two  rods  of  the  excavation  is  an  exposi 
thin-bedded  and  dipping  l-k"  W.  60°  W.     This  ct 
Animike  aspect. 

Hock  981.     Magnetitic  siliceous  slate. 
Passing   along   beyond   the  excavation,  we  fi 
magnetitic  quartz-schist  and  something  appearin 
schist.     Also  sericitic  or  brownish  quartz-schist  (' 
schist. 

Farther  on,  mica  schist  becomes  still  more  dev 
netitic  quartz-schist  prevails. 

Rock  983      Mica  schist  and  magnetitic  quartz- 

Sometimes  the  mica  schist  is  interbanded  with 

ilar  to  that  containing  octahedrons  of  magnetite. 

■  Raportcd  on  In  Fi/ltrtlh  Ann.  Il-p.  aeot  Sum.  Jfinx  ,  pp.  W-Tt,  3: 
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Rock  984.     Mica  schist  and  chlorite  schist. 

Rock  986.     Hornblende  schist  associated  with  above. 

These  observatioos  eslend  to  the  rapids  out  of  White  Iron  lake.  I 
ascertained  last  year  that  syenitic  K^^i^  makes  its  appearance  near 
the  head  of  the  rapida.  The  group  of  strata  jant  mentioned,  therefore, 
must  be  regarded  ae  ezemplifjing  the  usual  transition  from  the  earthy 
(Kewatin)  schists  to  the  truly  crystalline  schists  and  gneisses. '  The 
peculiarity  of  this  region  is  the  repletion  of  the  schists  with  hematite 
and  magnetite.  Their  conformability,  however,  with  the  entire- 
system  of  sehista  —  earthy  and  crystalline  —  and  their  close  strati- 
graphic  proximity  to  the  gneisses,  preclude  the  admission  of  the  ex- 
istence hare  of  a  super-Kewatin  formation. 

N.  E.  i,  S.  E.  i,  sec.  28,  T.  63-11.  Garden  lake.  Low  outcrop 
which  seems  to  be  on  the  dividing  line  between  sericitic  schiat  (Tsry 
porphyrellyte-lookiug)  and  mica  achiat.  I  preserved  specimens  in  twO' 
stages. 

Rock  986.    More  porphyrellitic. 

Rock  dS7.     More  micaceous. 

These  additional  observations  illustrate  the  genesis  of  mica  and  horn- 
blende out  of  the  common  material  characterizing  the  Eewatin  slates, 
and  which  for  convenience  I  have  callod  Eewatin  stuff. 

At  Tower,  at  the  end  of  the  season,  the  iron  mines  were  revisited. 

Stone  iron  mine.  A  structure  bearing  some  r«>8emblance  to  a  dike 
existed  here  last  year,*  but  at  the  present  time,  the  disintegration  of 
the  south  wall  has  almost  completely  removed  the  portion  taken  for 
a^dike,  and  dispelled  all  possible  illuaion. 

Vermilion  Iron  Mines.  The  rapid  decay  of  the  sericitic  schist 
under  the  influence  of  the  weather,  is  shown  in  the  large  quantities 
of  crumbling  schist  and  white  powder  (988)  formed  in  an  open  and 
nn  worked  excavation. 

Tt  is  to  be  ascertained  why  the  crumbling  is  so  much  more  com- 
plete here  and  the  color  so  much  whiter  than  in  ordinary  exposures  of 
the  sericitic  schists. 

From  an  opening  for  iron  about  five  miles  southeast  of  Tower,  I 
was  handed  the  following  specimens: 

Rock  989.  Fine  banded  quartzyte  (quartz-schiat)  associated  with 
iron  ore. 

Rock  990.     Graphite,  from  the  above  opening. 

This  association  reminds  one  of  observations  recorded  above  at 
the  old  working  known  as  Silver  city.     The  opening  from  which  they 

~  Daurlbed  Id  FiAttnth  Ann.  Rep.  Qeol.  S*rv-  Minn  pp.  H,  234-4. 
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were  obUinej  is  about  20  miles  ia  a  right  line  from  the  In 
lake;  but  both  localities  lie  very  nearly  on  the  belt  of  tht 
group"  of  crystalline  schists. 

§  35. — OBSEBAL  SUUUAST  UF  FACTS   OBSBBTI 

The  details  of  obserration  recorded  on  the  preceding 
a  high  degree  of  geologic  interest.  These,  with  the  det 
in  18S6,  furnish  the  means  for  arriving  at  an  improred  < 
the  nature,  age  and  relatione  of  some  of  the  oldest  syal 
known  to  the  geologist,  and  called  collectively  Archtean 
most  other  sections  of  the  country  presenting  Archieuu 
eurface,  we  find  them  so  greatly  and  so  irregularly  distu 
treme  difficulty  arises  in  the  attempt  to  make  out  a  com] 
superposition.  For  this  reason,  geologists  have  beea  n 
iance  in  the  views  presented.  Generally,  we  have  acq 
provisional  way,  in  the  judgment  reached,  some  years 
Ca^dian  geological  survey  that  the  entire  aeries  of 
strata  consists  of  two  divisions,  known  br  the  Laure 
below,  and  the  Huronian,  above.  Some,  however,  ha' 
three,  four  or  five  systemic  divisions.  Even  Sir  Willit 
inclined  to  make  two  systems  of  the  Laurentian  On  tl 
others  have  failed  to  see  the  grounds  for  any  systemic  di 
Archsean  rocks;  and  have  maintained  that  it  is  unwise 
division  of  them  until  their  characters  and  relations  st 
completely  understood.  Divergence  of  opinion  has  beei 
recorded  conclusions  so  ancertain,  that  within  a  few  y 
mary  judgment  has  been  pronounced  that  "our  chances 
some  future  time  a  clear  underf>tanding  of  the  geologici 
northeastern  North  America  would  be  decidedly  improv 
has  been  written  about  it  were  at  once  struck  out  of  exi 

These  statements  are  made  to  illustrate  the  extreme  di 
iovestigation  of  the  Archsean  rocks  in  the  regions  hith 
aud  to  emphasize  the  importaai:e  of  careful  aud  compe 
tions  in  a  region  where  the  Archeean  series,  as  in  north 
nesotn,  has  escaped  most  of  those  physical  disturbance 
involved  other  districts  in  confusion  almost  ineztricabli 
abundant  details  of  facts  accumulated  during  two  seasi 
Archeean  rocks  of  Minnesota,  a  report  might  well  be  re^ 
plete  without  a  concise  summary  of  the  general  nature 

•  WhltnaT*iid  WniNworltl :  The  Aioic  Sviltm  ami  ilt  pnpotiil  mtdivitiinu- 
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t  brief  iodication  of  the  inferencea  which  they  seem  to  sustam. 
is  place  however,  the  reader  will  not  anticipate  any  exhaustive 
isions.  What  I  have  to  offer  in  this  conclusion  will  be  more  in 
.ature  of  a  syllabus  of  the  fall  diBCuBBion  of  which  the  facts  re> 
i  might  serve  as  h  basis 

the  clastic  rocks  in  the  northeastern  angle  of  Minnesota,  orait- 
lere  all  reference  to  the  red  Eaudstone,  present  an  ancient,  pre- 
izoic  aspect.  Associated  with  them  are  eruptives  of  various  sorts, 
1  probably  rose  to  the  surface  at  very  diverse  epochs.  The  clastic 
are  destitute  of  fossil  remains,  as  far  as  known.  Most  of  them 
been  subjected  to  metamorphic  actions;  and  to  a  large  extent, 
have  been  intense.  Enormous  masses  have  assumed  a  condition 
crystalline. 

thin  the  region  here  considered,  the  geographical  distribution  of 
iveral  terranes  is  east -northeast  in  the  Vermilion  district,  and 
|r  east  in  the  district  eastward  from  Knife  lake.  Throughout  the 
region,  the  clastic  rocks — not  excluding  the  so-called  granites 
renites — present  a  bedded  structure,  sometimes  indeed  obscure, 
rerywhere  discernible  over  all  considerable  exposures.  Among 
ranites  and  gneisses  the  bedding  may  possibly  be  regarded  as  the 
;  of  foliation  alone;  hut  I  have  been  led  to  think  that  its  direc- 
(Taa  predetermined  by  planes  of  sedimentation.  This  question 
ver,  at  an  appropriate  time,  will  receive  special  consideration, 
.milar  reasons,  I  regard  the  bedding  of  the  crystalline  schists  as 
lively  sedimentary.  The  two  older  systems  of  rocks  have  their 
3  of  bedding  nearly  vertical — inclining  only  a  few  degrees  in 
rection  or  the  other.  The  bedding  of  the  newer  system  is  nearly 
)ntal — inclining  five  to  filteen  degrees  southward  in  the  regions 
-e ported  on. 

•Oranil'iid  and  gneissoid  rocks.  Within  the  diattict  under  con- 
itiou,  occur  three  areas  of  granite  or  granitoid  gneiss,  which  I 
lere  designate  1. — The  Basswood  granite,  2.— The  White  Iron 
te,  and  3. — The  Saganaga  granite.  The  names  are  taken  from 
lyiuM  within  these  areas  respectively.  The  former  two  were 
ibed,  as  far  as  the  writer's  personal  observations  extended,  in  the 
annual  repi)rt  (1886).  The  Basswood  granite  occupies  ajl  the 
esota  shores  of  Basswood  lake,  except  the  southwestern  shore  of 
I.  The  shores  of  Arm  V  have  been  but  partially  explored,  but 
irm  lies  wholly  within  the  granitic  field  as  traced  out.  From 
rood  lake  the  southern  border  of  this  area  extends  west-sou  tliwe^^t 
rntside  lake,  bringing  all  except  the  southwest  bay  and  southern 


-,yCoo^Ie 


8TATK   OK0LOQI8T.  331 

«faore  of  that  lake  within  the  £iaiiitic  area.  In  my  own  esarainatione 
I  have  not  traced  ibis  boundary  further  west,  bat  it  ia  known  to  strike 
Vermilion  lake  in  such  a  way  that  most  of  the  northern  shore  lies 
within  the  granitic  area.  From  Basswood  lake  I  have  traced  this 
granitic  mass  along  the  national  boundary  to  the  middle  of  Iron  lake. 
Other  researches  show  that  the^  entire  region  between  Vermilion  and 
Burntside  lakes  and  the  national  boundary  is  occupied  by  an  uubroken 
-extension  of  the  Basswood  granite. 

The  White-Iron  granite  occupies  all  the  shores  of  White  Iron  lake, 
«zcept  those  of  the  northern  extremity.  Eastward  from  this,  its 
Dorlhem  boundary  runs  a  little  south  and  then  a  little  north  ol  the 
Kawishiwi  river,  and  thence  to  the  western  side  of  Snowbank  lake. 
All  except  a  part  of  the  northwest  shore  of  this  lake  lies  within  the 
White  Iron  .granite  area.  Farther  east,  this  granitic  mass  is  lost  be- 
neath a  vast  sheet  of  gabbro.  This  gabbro  covering  extends  in  the 
same  direction  as  far  as  lake  Qabimichigama,  and  apparently  beyond. 
To  the  south  of  the  northern  boundary  of  the  White  Iron  granite  as 
thus  traced,  this  granitic  mass  has  not  been  explored  by  the  writer, 
«xcf>pt  on  the  shore  of  the  lake,  and  at  the  point  where  it  crosses  the 
railroad  between  Two  Harbors  and  Tower. 

The  Saganaga  granite  occupies  all  the  shores  and  islands  of  the  lake 
■of  that  name,  except  the  northwest  shore.  It  does  not  inclbde  Oak 
lake;  bat  Red-rock,  West  Seagull,  Seagull,  Granite  and  Pine  lakes 
lie  wholly  within  it.  On  the  south  it  extends  to  Qunfliat  falls  of  the 
Boundary  river,  and  its  southern  border  has  been  traced  east  by  north 
into  Canada,  along  a  line  about  a  mile  north  of  Gunfiint  lake,  reach- 
ing the  shore  at  the  rapids  of  Gunflint  river,  and  continuing  half  a 
mile  north  of  the  most  projecting  bays  of  North  lake.  From  the 
western  limit  east  of  Oak  lake,  and  west  of  West  Seagull,  the  Saga- 
naga  mass  trends  into  Canada  in  a  mean  direction  east  by  north. 

It  will  be  noticed  that  the  Saganaga  granite  lies  in  the  direction  of 
the  prolongation  of  the  White  Iron  granite;  but  the  two  are  not  in 
continuity  at  the  surface.  All  the  shores  of  Iraa  lake,  five  miles  east 
of  Snowbank,  are  bordered  by  gabbro,  and  this  rock  has  been  traced 
northward  to  Kekequabic,  around  whose  shores  the  earthy  schists  are 
found  in  place.  Thus  the  whole  breadth  of  the  belt  of  White  Iron 
granite  traced  from  the  west,  is  cut  off  at  the  surface  and  concealed. 
A  little  further  east,  in  the  mountain  range  south  from  Ogishke- 
muncie  lake,  a  different  eruptive,  apparently  more  recent,  occupies 
the  sarface.  About  Gabimlchigania,  the  surface  is  held  again  by  gab- 
bro whieh  extends  eastward  indefinitely.     But  in  the  fifth  range  of 
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toirnships  west,  quite  &Dotfaer  terrane  —  the  Animike  —  is  seen  em- 
erging from  beoeEitli  the  gabbro.  This,  without  nttainiag  here  any 
b)e  breadth  on  the  north  of  the  gabbro  limit,  ia  found  thin- 
DgainBt  the  southward  slopes  of  the  Saganaga  granite.  As  m 
rface  observation  therefore,  the  Saganaga  area  ia  completeljr 
rom  the  White  Iron  area.  So  far  as  the  facta  thus  stated  go* 
)robal>le  that  the  two  must  be  regarded  as  continuous  umler' 
covering  of  more  recent  terranes  —  the  Aniaiike,  the  gab- 
be  greenstone.  This  view  is  sustained  by  the  continuity  of 
he  neighboring  vertical  Rchists  through  the  basin  of  Knife- 
ita  long-extended  Fourth  Arm.  It  is  further  evinced  by  the- 
nstitutioo  nod  structure  of  the  Saganaga  and  White  Iron. 
But  the  separateness  is  indicated  on  othergrounds  to  whicb 
'er,  and  my  conclusion  is  that  the  White  Iron  and  Saguniig* 
lave  only  a  deep-seated  connection. 

atedly  illustrated  in  the  details  of  observations  reported, 
litic  maHses  exhibit  everywhere  a  vertically  bedded  structure., 
nerally  somewhat  distinct,  and  the  terranc  is  a  ctiuracteristic 
["he  beiiding  is  most  distinct  in  the  neighborhood  of  thecrys- 
lists  which  everywhere  flank  the  granitoid  masses.  It  grows- 
ct  as  we  recede  from  their  neighborhood.  The  nearest  ap- 
the  massive  condition  of  a  typical  granite  is  noticed  alonj; 
)  of  Crooked  and  Iron  lakes,  at  a  distance  of  about  IS  mile:*- 
ichiats  of  Burntside  lake.  But  even  in  Iron  lake  the  bedding 
>1aces,  is  quite  unmistakable  This  bedding,  it  is  almost 
o  say,  is  the  usual  scbistosity  of  the  crystalline  rocks, 
i;  of  a  different  sort  is  occasionally  met.  The  terrane  ia  di- 
lumerous  planes  nearly  horizontal.  At  times  resulting  Iny- 
is  than  half  an  inch  in  thickness;  generally,  they  exceed  ao 
le  dividing  planes  do  not  possess  the  regularity  and  rigidity 
joints,  and  their  cause  appears  to  be  extremely  different, 
thering  seems  to  be  indicated  by  the  usual  relation  of  the 
lanes  to  surfaces  of  exposure.  The  most  striking  examples 
ructure  occur  on  the  northern  shores  of  Basswood  lake,  in 
e  west. 

iracteristic  mineral  con  tents  uf  the  granitoid  rocks  are  quart  s* 
:  and  hornblende  or  mica.  These  constituents  vary  greatly 
!  proportions.  In  the  Basswood  granite,  the  quartz  griiin» 
ally  not  over  a  tenth  of  an  inch  in  diameter.  In  the  White 
lite,  they  occasionally  attain  a  diameter  of  a  quarter  or  third 
\\,  and  in  the  Saganaga  Granite,  large  grains  of  quartz  ar» 


-,yCoo^Ie 


8TATI  aEOLOQIST.  383 

generally  dispersed,  and  become  a  characteristic  feature  of  that  ter- 
xane,  very  often  reaching  half  an  inch  in  diameter.  The  dark  mineral 
-of-  the  Baaawoi'd  granite  is  very  generally  mica — for  the  greater  part 
biolite,  but  often  hydromica.  Muscovite  prevails  along  Crooked  and 
Iron  lakes,  and  biotite  atid  faydromica  at  Burntstde  lake.  In  certain 
-conditions  of  the  formation,  the  biotite  is,  extremely  fine,  badly  char- 
acterized, even  under  the  leas,  and  seems  to  be  in  a  nascent  stale. 
From  anch  a  condition  of  the  rock  we  pass  in  one  direction,  to  a  well 
defined  mica-granite,  and  in' the  opposite,  to  a  ■well  defined  hornblende- 
granite.  The  transition  is  traAsverse  J^o  the  axis  of  the  bedding.  In 
the  White  Iron  and  Saganaga  masses,  the  dark  mineral  is  chiefly  horn- 
blende. But  not  unfrequently  it  is  augite,  and  very  commonly  the 
mineral  has  reached  by  the  process  of  change,  an  earthy  and  Tiri- 
■ditic  aspect.  In  the  Baswood  area'in  the  vicinity  of  Pipestone  falls,  a 
chloritic  mineral  usurps  the  place  of  mica  or  hornblende,  and  instead 
<if  occurring  in  distinct  grains  or  individuals,  blends  off  on  the  borders 
into  the  contiguous  feldspar.  This  condition  of  the  granite  ia  found 
also  in  the  southern  part  of  lake  Kekequabic,  and  again  in  the  south* 
-era  part  of  West  Seagull  and  Seagull  lakes,  and  in  the  west  one  of 
the  long  Arms  of  Saganaga  lake.  Quartz,  in  these  cases,  occurs  but 
sparingly.  'Chlorite-ayenite  is  a  condition  appertaining  to  thevicinity 
of  the  schists  which  flank  the  granitoid  masses  on  both  sides. 

As  to  the  feldspathic  constituent,  it  is  prevailingly  orthoclase.  This 
■on  fresh  fracture  is  white  in  some  districts  and  red  in  others.  In 
eoiue  regions,  tfae  white  or  pale  ortfaoclase  weathera  red.  This  is  the 
■ease  along  the  shores  of  Crooked  lake,  where  the  wide-extended,  bare 
surfaces  acquire  a  blood-red  hue.  In  other  regions,  aa  along  the  west 
aide  of  West  Seagull  lake,  the  white  orthoclase  weathers  white,  and 
the  granitic  hilld  gleam  with  a  brilliance  almost  dazzling  At  some 
places  on  While  Iron  lake  the  orthoclase  occurs  in  individuals  an  inch 
in  diameter.  In  other  regions,  tbe  orthoclase  is  badly  individualized, 
and  forms  an  imperfect  groundmass  for  the  other  minerals.  Beside 
orthoclase,  triclinic  feldspars  are  generally  present  in  subordinate  pro- 
portioni.  Occasionally,  by  the  adventitious  absence  of  the  dark  min- 
«rals,  the  rock  becomes  a  true  granulyte,  but  generally  with  an  excess 
■of  orthoclase.  On  the  contrary,  the  granulyte  ia  eminently  quartzose 
at  the  head  of  the  small  bay  near  the  west  end  of  lake  Saganaga. 

The  physical  structure  and  mineral  constitution  of  the  granitoid 
masses  are  subject  to  marked  and  sometimes  abrupt  variations.  In 
the  middle  of  lake  Saganaga,  I  found  an  island  composed  of  good 
■nica-gneisB.     On  all  sides  the  formation  is  syenite.     In  the  westerly 
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one  of  the  two  long  arma  of  Saganaga  lake,  the  Ejenite  on  one  of  the 
islands  becomes  abruptly  quartzose  to  excess,  and  simultaneously  the 
orthoclase  becomes  a  feldspatfaic  matrix,  and  then  nearly  disappeacSt 
and  an  arncillaceous,  sericitic,  schistic  rock  takes  the  place  of  ihe 
syenite.  But  this  is  immediatelj  succeeded,  on  the  nearest  island,  by 
the  ordinary  syenite  of  the  region. 

A  highly  striking  and  significant  feature  of  the  Saganaga  and  White 
Iron  syenites  is  the  presence  of  rounded  pebbles  sparingly  disseuiia- 
uted,  but  at  certain  points  aggregated  in'  such  numbers  as  to  form  a 
real  conglomerate  iu  the  midst  of  the  syenite.  Many  particulars  of 
these  occurrences  have  been  recorded  in  my  notes  on  Seagull,  West 
SenguU  and  Saganaga  lakes,  to  which  reference  may  be  made. 

These  obserTations  are  quite  analogous  to  others  made  in  New  Eog- 
glaiid  and  reported  in  a  comprehensive  way  in  the  Geology  of  Ver" 
uiont.*  In  most  of  the  instances  cited  by  Dr.  E.  Hitchcock,  the 
pebbles  are  embraced  in  "  talcose  schists;"  but  he  mentions  cases  in 
Massachusetts  and  Vermont,  of  which  he  says:  "We  define  this 
rock  as  a  conglomerate  with  a  cement  of  syenite  or  granite,  or  as  a 
syenite  or  granite  with  pebbles  in  it,  sometimes  thickly  and  some- 
liiitna  sparsely  disseminated."  The  rounded  pebbles  on  Ascuteny  are 
"  bhick  rounded  masses  which  are  for  the  most  part,  crystalline  born- 
blende  with  some  feldspar."  "At  Oranby,  the  pebbles,  manifestly 
rounded,  are  either  mica  schist  or  white,  almost  hyaline  quartz  "  Oo 
tbt'  olher  hand,  the  pebbles  occurring  in  the  Saganaga  syenite  are 
mostly  greenish,  lamellar,  augitic  and  chloritic;  but  some  of  theiu  arn 
com|)osed  of  angite  and  it  feldspar  having  the  microscopic  appear^ince 
of  uithoclase.  Quartz  is  conspicuously  absent.  To  the  interpretHtioo 
o[  these  facts  I  will  briefly  return  in  another  conueciion. 

The  gneiss  and  granites  are  extensively  traversed  by  quartzose  and 
granulitic  veins.  These  have  been  fully  illustrated  in  the  annual  re- 
jxirt.  Dikes  of  diabase  are  abundant.  Occasionally,  as  in  Burntside 
lake,  they  appear  to  be  rather  dioritic. 

'2.  Vermilion  crystalline  schists.  The  vertically  schistose  gneisses 
arc  flanked  by  vertical  crystalline  schists  having  a  variable  width. 
Those  have  been  designated  by  the  geological  survey  of  Minnesota, 
"The  Vermilion  group."  Along  the  south  side  of  the  Basswood 
granite,  they  occupy  an  average  width  of  half  a  mile  —  but  varying 
from  a  quarter  of  a  mile  to  two  miles.  The  belt  has  been  traced  quite 
distinctly  from  Vermilion  lake  to  near  Carp  lake — taking  in  the  south 
shore  of  Burntside,  passing  north  of  Long,  including  the  north  part 
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g  the  weBt  aide  of  Arm  II  of  Basswood  lake,  the 
a  IIT,  aDd  the  southero  extremity  of  Arm  I.  The 
elt  of  crystalline  schists  has  not  been  observed 
pposed  to  strike  northeasterly  into  Canada,  13'ing 
,h  of  Sucker  and  Pseudo-messer  lakes. 
i  crystalline  schists  extends  along  the  north  flank 
Tanite.  It  touches  the  northern  extremity  of 
d  is  well  exposed  at  the  rapids  out  of  the  lake. 
atioD  I  have  not  traced.  Eastward  I  have  not 
continuously  farther  than  the  western  border  of 

„-   _,  —  ..   — ght  to  be  found  on  Triangle  lake,  and  theuce  to 

Snowbank,  near  the  western  extremity;  where  evidences  of  its  prox- 
imity have  been  observed.  Eastward  of  Snowbank  lake,  its  non-ap- 
pearance may  be  attributed  to  the  bed  of  gabbro  which  conceals  the 
eastward  prolongation  of  the  White  Iron  granite.  Farther  east,  we 
find  the  southern  slope  of  the  Saganaga  granite  encroached  upon  by 
the  Animike  slates;  but  north  of  Qunflint  and  North  lakes,  the  fringe 
of  crystalline  schista  appears,  resting  against  the  vertical  beds  of  gneiss. 
This  region  is  within  the  Canadian  Dominion,  and  no  attempt  has 
been  made  to  trace  it  farther. 

The  crystalline  schists  along  the  southern  border  of  the  Basswood 
granite,  consist  chiefly  of  muscovite  and  biotite  schist;  bnt  with  oc- 
casional hornblende  schist  and  rarely  a  dioryte  schist.  Generally, 
these  schists  are  not  well  characterized,  being  tine-grained,  and  in 
many  places  transitional  in  constitution.  On  the  south  side  of  Burnt- 
side  occurs  a  good  scythe-etone — a  fine,  homogenous  muGcovite-schist 
— but  a  mile  or  Iwo  farther  east,  a  massive  hornblende  schist  usurps 
its  place.  In  the  belt  as  observed  north  of  Qunflint  and  North  lakes, 
biotite  and  hornblende  both  occur,  sometimes  in  mixture  and  some- 
times in  alternation. 

The  mode  of  transition  between  the  gneisses  and  crystalline  schists 
is  noteworthy.  It  is  never  abrupt.  It  in  a  structural  gradation.  In 
the  neighborhood  of  the  line  of  junction,  beds  of  gneiss  and  beds  of 
schist  occur  in  many  alternations.  On  the  gneissic  side  of  the  line, 
the  schistic  beds  are  at  first  several  inches  in  thickness,  and  of  fre- 
quent occnrrence,  or  else  thin,  and  correspondingly  augmented  in 
number.  As  we  recede  from  the  line,  the  schistic  beds  grow  thinner 
and  occur  less  frequently.  On  the  schistic  side  of  the  separating  line, 
occur  some  gneissic  bands  of  various  thickoess,  all  conformable  with 
the  schists;  and  often  large  angular  fragments  of  gneiss,  little  ornot 
at  all  displaced  from  bedded  conformity  with  the  schist.     These  phe- 
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nometia  were  so  fully  described  and  illustrated  in  the  tifteenth  report 
that  I  bave  given  them  a  less  conspinuona  place  la  the  present  one. 
One  striking  instance  however,  is  described,  occurring  north  of  Gun- 
flint  lake,  in  which  I  eatitnated 'about  five  hundred  thin  bands  of  horn- 
blende  schist  intersecting  the  gneiss  within  a  breadth  of  forty-five  feet. 
I  have  also  described  in  thia  region,  a  direct  mineralogical  tranaition 
from  earthy  and  sub -crystal  line  schists  to  gneiss,  without  the  inter- 
vention of  proper  crystalline  schists:  The  earthy  schist  becomes  at 
first  porphyritic  with  feldspar,  and  then  with  feldspar  and  quartz. 
While  the  proportion  of  these  minerals  increases,  the  groundmass  re- 
eolvps  itself  into  nascent  mica  and  then  into  well-formed  individuals 
of  biotite  or  hornblende,  or  both  together.  The  significance  of  these 
structural  and  mineralogical  transitions  will  be  referred  to  in  another 
connection. 

3.  Kewatin  semi-cryatalline schists. — In  his  "Keport  on  the  Geology  of 
the  Lake  of  the  Woods  Region"  for  1885,*  Mr.  Andrew  C.  Lawson  has 
applied  the  term  "Kewatin"  to  certain  schists  occurring  in  thevicin- 
inity  of  that  lake  and  holding  position  immediately  above  the  gran- 
itoid gneinsea.  The  geological  surrey  of  Minnesota  has  for  two  years 
employed  this  term,  slightly  modified,  to  designate  provisionally  8 
series  of  earthy  and  semi-crystalline  schists  holding  a  position  next 
above  the  crystalline  schists.  In  our  usage  therefore,  the  term  is  less 
extensive  in  application  than  in  the  original  proposal  of  Mr.  Lawson. 
Without  citing  at  present,  the  classes  of  strata  embraced  under  this 
designation  in  Canada,  I  will  proceed  at  once  to  a  summary  descrip- 
tion of  the  strata  to  which  we  bave  applied  it  in  Minnesota 

(1).  Distribution.  These  rocks  occupy  the  whole  of  the  south  and 
east  shores  of  Vermilion  lake  as  far  as  Mud  Creek  bay  and  somewhat 
bevond.  Thence  the  southern  boundary  of  the  belt  passes  half  a  mile 
south  of  Burntside  and  half  a  mile  north  of  Long  lake,  and  thence 
through  Newton  lake  nearly  to  the  most  southern  bay  of  Basswood 
and  Arm  I  of  the  same  lake.  It  continues  eastward  so  as  to  pass  be- 
tween Basswood  and  Carp  lakes,  and  thence  northeastward  into  Can- 
ada— the  northern  limit  of  the  belt  lying  north  of  Sucker,  Pseudo- 
messer  and  Knife  lakes,  and  far  north  of  Ottertrack,  Oak  and  Saganags 
lakes.  All  these  lakes  lie  wholly  within  the  Kewatin  belt,  except  Sag- 
anaga,  which  only  encroaches  npon  it  along  the  northwestern  border. 

The  southern  limit  of  the  Kewatin  belt  has  been  traced  from  a  point 
soulb  of  Eaglenest  lakes,  T.  62-15,  to  the  northern  extremity  of  White 
Iron  lake,  thence  across  the  north  part  of  Farm  lake,  to  Triangle  and 
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Snowbank  lakes.  Following  the  west  shore  of  Snowbank  it  leaves 
ihe  north  shore  within  the  granitic  area,  bnt  bends  southward  to  cat 
-off  the  aasteru  extremity  of  the  lake,  and  proceeds  thence  to  the 
vicinity  of  Eekeqnabic,  where  for  the  distance  of  two  miles,  it  is  over- 
lapped by  the  gabbro  sheet.  East  of  the  middle  point  of  this  lake, 
the  system  is  revealed  again,  if  we  may  venture  to  regard  the  Ogiahke 
conglomerate  as  a  part  of  it.  But  the  southern  border  is  overlapped 
by  greenstone.  As  far  east  as  the  north  shore  of  Gabimichigama,  the- 
system  ia  largely  exposed,  with  its  character  well  preserved.  East- 
ward ()f  this,  for  twelve  miles,  the  writer  has  not  observed  the  Kewa- 
tio  rocks.  But  north  of  Gunflint  they  recur  in  unmistakable  char- 
acter and  continue  eastward  near  the  north  shore  o  North  lake  into 
the  remoter  regions  of  Canada. 

It  will  be  observed,  from  the  foregoing  description,  that  no  con- 
nection has  been  actnally  traced  between  the  Kewatin  schists 
north  of  Gunflint  lake  and  those  as  far  west  as  Enife  lake. 
Along  the  national  boundary,  the  Enife  lake  schists  have  been  traced 
to  the  crystalline  area  of  Saganag^  lake,  and  thence  along  the  north- 
west and  north  sides  of  that  lake.  The  southern  limit  of  the  Enife 
lake  schists  and  the  Ogishke  conglomerate,  on  about  the  meridian  of 
the  west  end  of  Saganaga,  is  lost  to  view.  Does  it  turn  northward 
so  as  to  throw  the  whole  breadth  of  this  Eewatia  belt  to  the  north  of  the 
Saganaga  granite;  or  is  the  Eewatin  belt  here  split — one  branch  pass- 
ing to  the  north  and  the  other  to  the  south  of  the  Saganaga  granite? 
In  the  former  case,  the  Saganaga  f^ranite  would  be  continnous  with 
ihe  White  Iron  granite.  In  this  case,  the  Gunflint  Eewatin  would  be 
a  distinct  belt,  and  its  westward  continuation  would  have  to  be  sought 
along  the  Eoathern  border  of  the  White  Iron  granite.  But  even  if  in 
position  there,  it  might  be  concealed  by  overflows  of  gabbro  and 
greenstone,  or  by  the  vast  Aaimike  system.  The  strike  of  the  Ani- 
mike  beds  north  of  Qunfliut  is  so  much  north  of  east  as  to  saggest  the 
opinion  that  the  belt  is  separated  from  the  main  or  northern  belt  by 
the  interposition  of  the  White  Iron-Saganaga  granitoid  range.  At 
the  same  time,  its  lithologicai  characters  very  closely  resembln  those 
of  the  Enife  lake  Eewatia;  and  since  rocks  which  I  strongly  incline 
to  believe  Eewatin,  are  traced]eastward  from  Ogishke-maacie,  through 
Town-line  and  Frog -rock  lakes  well  toward  the  southern  side  of  the 
Saganaga  granitoid  area,  it  rather  appears  probable  that  ihe  Qua- 
Aint  Eewatin  is  really  a  southern  bifurcation  of  the  Enife  lake  Ee- 
vatin. 

No  exposure,  of  the  Eewatin  series  has  been  observed  by  myself  far- 
12 


-,yCoo^le 


J 


338  BIXTKENTH  ANNUAL  REPORT 

tber  east  than  North  lake,  ia  the  meridiaa  of  Bange  II  west.  But  I 
have  information  apparently  reliable,  of  its  occnrrence  in  a  limited 
exposure  as  far  east  as  South  Fowl  lake,  in  sec.  1,  T.  64,  K  SB.  Ia 
the  opposite  direction  it  is  found,  according  to  a  private  letter  from 
Mr.  H.  V.  Winchell,  in  sec.  11,  T.  59,  R.  14W.  It  strikes  here  N. 
80°  E.  The  position  seems  to  he  on  the  south  of  the  White  Iron 
granite  range. 

.  (2).  Qeneral  lithological  characters  of  the  Eewatin  schists.  Ver- 
tical bedding  is  almost  everywhere,  within  the  region  examined,  dis- 
tinct and  unambigaous.  In  certain  places,  however,  the  bedding  is 
obscure,  or  even  completely  obliterated.  Sncb  obscuration  may  often 
be  traced  in  the  action  of  erupted  masses;  but  more  often  the  hard- 
ened and  metamorphosed  condition  of  the  strata  is  not  ascribable  to 
any  visible  canse.  Passages  from  the  more  earthy  to  the  more  hard- 
ened condition  take  place  along  the  direction  of  the  strike,  as  also  in 
a  direction  at  right  angles  with  it.  The  strike  of  these  vertical  schists 
is  in  general  east- north  east  in  the  region  west  of  Saganaga  lake,  and 
somewhat  more  easterly  in  the  region  east  of  it.  The  directness  of 
the  strike  is  as  remarkable  as  its  persistence.  The  Sexnres  of  the  strata 
are  but  moderate.  It  is  only  on  the  south  of  Ogishke-muncie,  and 
about  Fox  and  Agamok  lakes  that  evidences  of  considerable  disturb- 
ance are  manifest  Sojne  of  these  features  were  described  and  figured 
in  the  report  for  1886,  pp.  168,  169,  375-378.  On  the  north  of  Ssga- 
ga  lake  the  strike  still  holds  steadily  east-northeast,  and  on  the  north 
of  Gunfiint  lake  it  is  not  very  different. 

The  beds  for  the  greater  part  are  even  and  continuous,  and  the 
cleavage  is  coincident  with  the  bedding.  The  planes  of  sedimenta- 
tion may  frequently  be  detected  by  means  of  the  nsuiil  banding.  The 
universal  coincidence  of  these,  when  discoverable,  with  the  planes  of 
the  cleavage  system,  affords  good  evidence  that  the  cleavage  planes 
everywhei'e  point  out  the  direction  of  the  original  sedimentation. 

Often,  however,  the  bedding  becomes  irregular,  the  rock  being  re- 
solved into  a  mass  of  lenticular  and  cuneiform  pieces  a  few  inches  in 
length.  This  condition  may  pass  by  rapid  transition  into  that  of 
regular  bedding. 

In  lithological  composition  the  Eewatin  schists  present  notable  di- 
versification. The  principal  rock  species  are:  (1)  Sraywacke,  ('2) 
Argillyte,  (3)  Sericitic  schist,  (4)  Chlorite  schist,  (6)  Porphyrellyte 
schist,  and  (6)  Hsematite.  The  graywaeke  generally  occupies  a  po- 
sition nearest  to  the  crystalline  schists.  Often,  however,  the  seri- 
citic and  argillitic  rocks  gradnate  into  a  gray wsc ken i tic  formation. 
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The  best  cbaractecized  graywackes  are  obscurely  bedded,  dark  gray 
and  composed  of  fine  grains  of  quartz  and  feldspar  mostly  but  not  ex- 
cluBirely  monoclinic,  all  imbedded  in  a  sparse  or  copious  groundmass 
of  asilico-argillaceous  character  Disseminated  through  the  rock  are 
^oerally  some  black  specks  of  an  anthracitic  character.  Peroxide  of 
iron  also,  is  often  present.  From  the  coudition  thus  described  the 
Tsriations  are  very  marked.  Often  through  an  excess  of  quartz  and  a 
high  silicification  of  the  groundmass,  the  rock  becomes  impnre-6inty, 
and  under  the  influence  exerted  by  heat,  has  acquired  a  ringing  hard- 
ness, accompanied  by  two  or  three  sets  of  jointage  planes,  which  di- 
,  Tide  the  mass  into  cuneiform  portions.  It  thus  seems  to  answer  the- 
description  of  komfels.  This  condition  is  approximated  very  fre- 
qaently.  But,  far  from  being  persistent,  we  often  see  it  pass  rapidly 
iato  a  well-bedded  terraoe.  In  another  direction,  the  felsitic  constit- 
uent  exists  in  increased  quantity,  and  the  dark  aspect  of  the  other 
ingredieuts  gires  the  rock  a  diabasic  look,  especially  when,  as  is- 
mgstly  the  case,  all  bedded  structure  is  completely  disguised.  At 
times  it  is  almost  impossible  to  decide  macroscopically  whether  the 
rock  is  a  real  diabase,  an  anamesitic  doleryte,  or  only  an  altered  and 
aberrant  graywacke.  (Rep.  XY,  p  27.)  As  an  instance  of  this  may 
be  mentioned  the  rock  about  the  shores  of  Flask  lake,  in  T.  64-9  W. 
Another  is  near  the  northern  entrance  to  Garden  lake  (XV  Rep.,  pp. 
125-6,  6S.)  It  is  seen  equally  well  developed  on  the  north  shore  of 
Frog  Rock  lake  and  the  southern  part  of  Crab  lake. 

Another  member  of  ths  Eewatin  series  is  argillyte.  In  position  it 
generally  lies  next  the  principal  mass  of  graywacke.  Argillytes  well 
characterized  exist  in  great  abundance.  Such  may  be  seen  from  Ver- 
milion lake  to  Enife  lake.  Newfound  lake  and  Moose  lake  in  T  64^-9- 
W.,  lie  in  the  midst  of  an  area  of  such  argillytes.  The  slate  is  bluish 
or  huffish,  highly  argillaceous,  and  cleaves  smoothly  and  with  great 
facility.  Such  slate  exists  less  exclusively  in  the  basins  of  Long,  Kail, 
Ensign  and  Enife  lakes.  Other  argillytes  equally  slaty  and  smooth- 
cleaving,  but  of  a  dark  almost  black  color,  are  widely  distributed  and 
abundant.  Of  rare  occurrence  in  the  vicinity  of  Yermilion  lake,  they 
are  qait«  increased  in  volume  along  some  parts  of  Fall  lake,  and  be- 
come predominant  around  the  shores  of  the  western  part  of  Knife 
lake.  Dark  argillytes  are  also  associated  with  the  conglomerate  of 
Ogishke-mnncie,  but  these  require  separate  mention.  Many  of  the 
argillytes  of  Enife  lake  acquire  a  considerable  percentage  of  silica,  and 
become  siliceons  argillytes,  retaining  generally  their  free  cleavability 
and  characteristic  color,  which  is  mostly  dark.     The  siliciBcation  of 
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the  argilljtes  has  frequently  none  so  far  that  the  rock  ie  a  strict  sUi- 
■ceous  schist,  retaiaing  generally,  a  dusky  color,  but  sometimes  acquir- 
ing a  marked  translucency.  Generally,  strata  or  lamiun  of  siliceous 
schist,  flint,  or  red  jasper  alternate  with  laminse  or  beds  of  dark  silt- 
ceoHB  or  characteristic,  arpillyte.  With  these,  sometimes,  are  lam- 
ina of  haematitic  siliceous  schist.  In  a  large  detached  mass  of  this 
kind,  found  at  the  western  extremity  of  Knife  lake,  the  various 
laminas  were  strikingly  contorted.  This  mass  was  supposed  to  be  not 
far  removed  from  place;  but  no  such  character  has  been  seen  by  the 
writer  actually  in  strata  of  the  Eewatin  series  so  far  west  as  Enife 
lake.  But  jasjwry  hsematite  has  been  observed  between  Nameless 
and  Sand  lakes,  in  T.  62-14.  On  the  contrary,  similar  characters 
have  been  observed  in  the  Animike  schists  north  of  the  west  end  of 
Onnflint  lake,  and  less  contorted  at  other  points  along  the  north 
shore. 

Besides  the  transitions  above  mentioned,  the  argilly  tes  of  Enife  lake 
exhibit  many  transitions  to  serieitic  schist.  This  may  be  observed 
taking  place  in  the  direction  of  the  strike  and  also  across  it.  Trans- 
itions to  graywacke  have  been  mentioned.  The  impression  made  upon 
the  observer  by  these  passages  is  a  conviction  that  all  these  species  of 
rock  have  been  originally  the  same;  and  out  of  the  same  material, 
varying  conditions,  primary  and  secondary,  have  produced  the  diversi- 
fied ntates  of  rock  above  described. 

Another  species  of  rock  belonging  to  the  Eewatio  series  is  serieitic 
achist.  This  is  generally  of  a  light  brown  ccllor  and  a  silky  or  soapy 
feel.  It  is  always  distinctly  and  thinly  laminated.  By  accebs  of  argil- 
laceous matter,  it  often  passes  into  a  brown  argillyte.  When  in  a 
state  of  cbaracteristic.purity,  it  sometimes  effloresces  ander  exposure 
to  the  weather,  giving  rise  to  a  powder,  white  like  flour  or  tinged  with 
iron  peroxide.  This  schist  is  most  abundant  in  the  western  part  of 
the  region  studied,  where  it  is  associated  with  beds  of  hiematite 
Eastward,  it  becomes  a  brown,  smooth  serieitic  argillyte,  but  has  only 
a  local  distnb'ifioti.  It  occurs  on  the  north  side  of  Ensign  lake,  at 
one  or  two  points  in  the  northwest  part  of  Frog  Rock  lake,  and  at 
several  points  on  Town  Line  lake.  Outcrops  are  also  seen  on  the 
south  side  of  Ogishke-muncie  lake.  A  frequent  characteristic  of  the 
serieitic  argillyte  is  the  occurrence  of  disseminated  grains  of  free 
quartz.  This  character  is  quite  striking  at  one  point  on  the  north  of 
Ensign  lake,  on  the  south  shore  of  the  north  part  of  Ogishke-mancie 
lake,  and  at  two  points  on  Frog  Bock  lake  and  several  on  Town  Liae 
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A  fourth  species  of  schist  ia  chlorUic.  In  full  development  it  pos- 
sesses a  dark  earthy  green  or  bluish  color,  moderate  hardncBs,  and 
geDerally  an  imperfect  and  irregnlar  heddiog.  The  general  trend  ot 
the  structure  is  always  conformable  with  that  of  the  adjacent  schists. 
An  inatance  of  the  highest  development  of  this  schist  may  be  seen  at 
Kawasachong  falls,  in  the  stream  flowing  from  Garden  into  Fall  lake. 
As  the  nature  of  this  rock  is  not  yet  settled  by  common  consent,  it  is- 
freqaentlyreferredtnin  thisreport  as  the"Kawasachongrock. "  A  full 
account  of  its  occurrence  at  this  place  may  be  found  in  the  Fifteenth 
Beport,  pp.  319-322.  The  fully  developed  condition  of  the  rock  may 
also  be  seen  at  many  other  poi'its — notably  on  the  north  side  of  Frog- 
Rock  lake,  where  I  made  a  detailed  study  of  it  (page  306),  and  at  the- 
norihern  extremity  of  Pseudo-messer  lake,  in  Canadian  territory.  It 
is  reported  largely  distributed  on  the  south  of  Long  lake  about  the  new 
iron  mines. 

Chlorite  schist  presents  countless  cases  of  gradation  into  sericitic- 
achists  and  argillyte;  insomuch  that  in  my  detailed  descriptions  fre- 
qaent  mention  is  made  of  "chloritic-sericitic  schists"  and  "chloritic 
argillyte."  The  chloritic  constituent  also  very  frequently  invades  the 
graywackes.  The  question  of  the  eruptive  origin  of  any  part  of  the 
chlorite  schist  will  be  considered  hereafter.  ■ 

A  fifth  species  of  schist  occurring  in  the  Eewatin  series  is  porpky- 
rellf/te^-ii  name  of  purely  provisional  import,  and  used  here,  while  (he 
rock  awaits  due  investigation,  simply  to  avoid  the  misapplication  of 
any  well-known  term.  This  species  of  schist  has  been  found  existing 
in  immense  volume  and  over  a  wide  extent  of  territory,  especially  be- 
tween Sucker  and  Gunfiint  lakes.  In  tracing  out  the  schists  recog- 
nized as  sericitic  and  argillitic,  it  was  noticed  that  they  sometimes 
acquire  gradually  a  constituent  which  imparls  a  somewhat  waxy  lustre- 
and  waxy  transparancy  on  thin  edges.  In  the  earlier  observations- 
about  Vermilion  lake,  the  siliceous  constituent  was  sufficient  to  give 
considerable  hardness  to  the  rock,  and  such  schists  were  set  down  as 
"felsitic."  My  earlier  notes  in  1886  contain  occasional  mention  of 
"felsitic-eericitic  schist "  "  felsitic  argillyte  "  and  even  of  "felsyte 
schist" — all  the  determinations,  it  will  be  remembered,  simply  niac- 
roBCopic^  and  made  in  the  field.  In  proceeding  eastward  similar  rocks 
were  occasionally  noted;  but  in  entering  Sucker  lake  from  the  west, 
it  was  first  noticed  that  the  so-called  "felsyte  schist"  was  deficient  ia 
hardness,  and  I  felt  inclined  to  regard  it  as  an  "argillaceous  felsyte 
schist."  Uncertain  uf  its  real  nature,  I  continued  to  note  its  occur- 
rence in  increasing  abundance,  as  far  as  lake  Eekequabic.     Here,  OD 
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Stacy  island,  I  fonnd  distinct  and  numerous  feldspar  crystals  imbed' 
ded  in  it.  Having  a  groundmass  apparently  feldspathic  to  a  partial 
extent,  this  formation  might  have  been  set  down  as  porphyry.  But  it 
was  obviously  of  sedimentary  origin,  and  was  interbedded  with  slates. 
Also  in  the  immediate  vicinity,  the  forms  of  pebbles  were  traceable 
in  the  rock.  Exactly  similar  obserTations  were  subsequently  made  on 
both  sides  of  the  narrows  between  Zeta  and  Dike  lakes,  T.  6S-6W. 
(Fifteenth  Rep.,  p.  168),  but  most  satisfactorily  on  the  north  side.  As 
the  rock  clearly  was  not  an  erupted  and  true  porphyry,  I  designated  it 
jsorpliyyel.  This  pseudo^porphyry  was  subsequently  met  many  times. 
Finally,  alone  the  two  terminal  bifurcations  of  the  Fourth  Arm  of 
Euife  lake,  I  was  specially  impressed  by  two  groups  of  observations. 
JiHritt,  the  groundmass  of  the  porphyrel  was  entirely  too  soft  to  admit 
the  hypothesis  of  a  felsitic  nature;  and  secondly,  the  feldspar  crystals 
appeared  and  disappeared  at  frequent  intervals,  while  at  some  inter- 
>mediate  points  they  were  very  few  in  number,  and  sometimes  appeared 
to  be  just  emerging  into  existence  from  the  general  groundmass.  (See 
rocks  549  and  954-5.)  In  all  these  cases  the  formation  preserved  a 
rnde  and  irregular  stratification.  On  the  north  bifurcation  of  the 
Fourth  Arm  of  Euife  ]Ake,  jiorphyrellyie  ie  the  prevailing  rock;  and  it 
rises  in  many  massive  bloffs  on  both  sides.  In  a  small  bay  near  the 
eastern  extremity,  it  becomes  a  porphyrel,  and  here,  as  at  Eekequa- 
bic  (west  end  of  Stacy  island  and  rock  360J  and  Zeta  lakes,  the  out- 
lines of  pebbles  may  be  traced.  At  the  ■'  Promontory  of  Enife  lake," 
which  separates  the  Fourth  Arm  froDi  the  body  of  the  lake,  an  argil- 
laceous porphyrellyte  is  capped  by  a  thick  sheet  of  gabbro  (p.  20(t).  A 
more  characteristic  porphyrellyte  is  capped  by  gabbro  on  the  eastern 
shore  of  the  southward  projecting  bay  near  the  esslern  end  of  Knife 
luke  (p.  206).  On  the  north  side  of  Qunflint  lake,  the  vertical  schists 
rtiij;;e  from  porphyrellyte  to  argillaceous  porphyrellyte  and  porphyrel. 
The  latter  acquires  also,  in  some  parts  of  this  region,  abundant  grains 
-of  quartz. 

Id  most  of  the  localities  where  porphyrellyte  occurs  it  is  found  alter- 
nating with  argillyte  —  sometimes  of  a  slate  color  and  sometimes  dark 
or  almost  black.  The  local  relations  of  these  different  varieties  of 
schist  are  well  illustrated  on  the  south  side  of  the  north  bifurcation 
■of  the  Fourth  Arm  of  Knife  lake.  The  passage  is  both  along  the  strike 
and  across  it  —  in  either  case  reflecting  light  on  the  genetic  relations 
of  the  two.  Id  the  same  region,  but  chiefly  on  the  north  shore,  the 
porphyrellyte  may  be  seen  passing  into  a  hardened  flinty  argillyte,  as 
also  into  a  condition  having  a  diabasic  aspect  —  hard,  and  almost 
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without  bedding.  A  puzzling  condition  occurs  on  the  nortb  side  of 
Frog  Rock  lake,  vhere  toward  the  east,  felsitic -looking  bosaes  alter- 
nate with  diabase-looking  faosseH,  chloritic  bosses  and  real  diabase. 
Never,  however,  as  far  as  I  have  traced  the  Kewatin  schists,  does  the 
translucent,  waxy  constituent  permanently  disappear.  This  seems  to 
be  the  fundamental  material  out  of  which  nature  has  produced  noit 
only  porphyrellyte  and  porphyrel,  but  also  some  sericitoid  and  argil- 
laceous acbistB,  and  evfin  some  hard  diabase- looking  rock-masses. 
These  indications  led  me  to  designate  as  "£ewatin  stuff"  the  funda- 
mental mineral  which  has  revealed  itself  under  so  many  aspects. 

The  diversification  of  porphyrellyte  may  be  traced  in  another  direc- 
tion. Already  when  making  observations  in  the  vicinity  of  Vermilion 
and  Eagle  Nest  lakes,  I  discovered  cniall  serpentinoua  lumps  (XY 
Rep.  p.  32)  and  thin  films  in  that  modification  of  Eewatin  rocks  re- 
ported as  "  porodyte  " — after  Wadsworth.  I  recorded  the  opinion 
that  the  rocks  of  that  vicinity  were  pervaded  generally  "  by  a  mag- 
nesian  element."  Next,  I  subsequently  observed  in  the  southern  bi- 
furcation of  the  Fourth  Arm  of  Knife  lake,' that  porphyrellyte  passes 
by  insensible  gradations  into  porodyte;  and  I  learned  that  Enife  lake 
porodyte  is  only  another  of  the  modifications  of  "Eewatin  stufi'." 
Again,  the  obscurely  conglomeritic  character  of  some  eiamples  of 
porphyrel  has  been  noted  in  several  places.  Now  let  the  feldspar 
crystals  disappear  from  conglomeritic  porphyrel,  and  it  approaches 
closely  to  some  states  of  the  so-called  "Stuntz  conglomerate" — of 
which  I  shall  have  a  word  further  to  say.  It  thus  appears  that  the 
basal  substance  of  porphyrellyte  reveals  its  existence  under  a  very  in- 
teresting variety  of  modifications. 

The  nature  of  that  basal  substance  remains  to  be  determined-  But 
meantime,  while  awaiting  opportunity  to  make  appropriate  investiga* 
tioD,  I  have  considered  the  possibility  that  Eewatin  stuff  isessentially 
paropkite,  a  form  of  pinite,  a  hydrous,  aluminous  alkaline  silicate. 
Suvb  composition  would  account  for  porphyhtization  with  either  feld- 
spar or  quartz,  or  both  conjointly;  and  as  magnesia  is  a  constant  alka- 
line constituent  (together  with  potash)  we  have  means  of  explaining 
the  occurrence  of  serpentinoua  lumps  in  the  porodyte  of  Vermilion 
lake — if  indeed,  they  be  not  parophite  or  agalmatolite  instead.*  The 
formation  here  considered  seems  to  bear  no  relation  to  the  "  Serpen- 
tine Group  "  of  Ltominger-t 

•  Knrophits  it  n  nam*  propond  b;  Dr.  T.  S.  Hnnt,  frani  tb«  rawmbliincs  of  ib*  rock  In  ophit*  or 
Krp«nttn(.    Bm  Report.  Canadian  Otologieal  Sarwu.  1851-9,  pp.  U-M;  Otalogr  of  Camilla,  IBtS,  vp. 

I  aomlngn,  Otnlotnatt  Survte  of  Michigm,  vot.  It,  pp.  IS>1I3. 
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^  it  be  supposed  that  the  porphyrel  above  referred  to  is  probably 
pted  porphyry  the  following  may  serve  as  adequate  reasons 
ng  otherwise: 

vertical  structure  which  esists  seems  to  include  the  vestiges 
iual  sedimentary  stratification.  This  structure  is  the  result 
:atioD  and  schistosity  combined.  Sometimes  the  slatinefts  is. 
us  (Rock  955). 

I  porphyrel,  in  numerous  cases,  reveals  the  original  presence 
I,  the  outlines  of  which  are  now  obscured,  and  the  nature  of 
probably  hern  changed. 

■  porphyrel  passes  insensibly  into  porphyrelJyte  which  (be- 
ning  its  traces  of  stratification)  exists  in  such  volume  thai 
train' credulity  to  believe  it  eruptive. 

:  grouudmass  of  the  Ogishke  conglomerate — beyond  all 
VugmentBl  in  origin  —  sometimes,  as  has  been  stated  in  the 
-t  of  this  report,  develops  feldspar  crystals,  and  becomes  ia 
substance,  an  argillaceous  porphyrel, 

Dhyrel  and  porphyrellyte  are  found  intcrstratified  with  dafk 
rgillytes.     See  page  324, 

Ogishke  dolomyte.  Having  stated  concisely  the  characters 
dominating  rocks  of  the  Kewatin  series,  I  make  brief  men- 

of  lithological  features  more  or  less  local  and  exceptional, 
las  been  observed  at  only  one  locality.  That  is  near  the 
le  northeastern  part  of  Ogishke-muncielake.  It  is  vertically 
ostly  impure,  stained  with  iron  oxide,  crumbling,  pervaded 
a  matter  and  passing  laterally  into  conformable  beds  of  seri. 
t.  The  strike  is  parallel  with  the  axis  of  this  part  of  the 
was  traced  ooly  a  few  rods.  For  further  particulars,  see 
1. 

heematite  lodes  of  the  Eewatin.  These  have  not  fallen 
!  scope  of  observations  made  in  1887.  Such  facts  as  were 
n  1858  may  be  found  recorded  in  the  fifteenth  annual  re- 
conglomerates  of  the  Eewatin.  The  Ogtslihe  conglomerate 
to  the  vicinity  of  Ogishke- muocie  lake.  On  the  west  it  is 
it  Stacy  island  in  Eekequabic  lake;  but  occurs  also  along 
shore  of  the  eastern  part  of  the  lake.  Its  northern  boundary 
^tle  north  of  Alpha,  Beta  and  Gamma  lakes,  sec.  29,  T.  65-6, 
;  Eastward  to  the  portage  between  Zeta  and  Dike  lakes, 
the  portage  between  Zeta  and  Ogishke-muucie  lakes,  thence 
vard  so  as  to  cut  off  half  a  mile  of  the  eastern  end  of  Crab- 
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take;  thence  east  to  the  norlfa«ra  side  of  Town  Line  Itike;  thence 
southeast  to  the  centre  of  see.  18,  T.  66-5,  on  the  northwest  shore  of 
Frog  Rock  lake.  From  here  the  boundary  is  lost.  The  conglomerate 
does  not  appear  on  the  west  or  south  shore  of  Krog  Rock  lake.  From 
the  point  of  occurrrnce  last  mentioned  the  boundary  must  pass  south- 
west. Section  24,  T.  65-6,  is  within  the  conglomerate  area.  The 
southern  border  is  found  near  the  outlet  of  Agamok  lake,  in  sec.  36, 
T.  65-6,  and  again  near  the  centre  of  sec.  35,  T.  63-6,  on  the  moun- 
tain slope,  a  mile  south  of  Ogishke-muncie.  But  from  here  the  boun- 
dary bends  suddenly  northward  to  the  N.  £.  i,  sec.  26,  T.  65-6,  and 
thence  southeast  to  S.  E.  i,  sec.  27,  T.  65-6.  Thence  the  southern 
border  bends  southeasterly,  passing  to  the  east  of  Twin  peaks  in  S.  E. 
i,  sec.  34,  T.  C5-6.  The  continuation  westward  is  now  unknown  for 
the  apace  of  two  miles,  the  southern  boundary  being  s'nick  again  on 
the  southeast  of  lake  Eekequabic  in  sections  31  and  32,  T.  65-6.  The 
area  thus  circumscribed  has  an  extreme  length  of  eight  mihs  and  an 
extreme  breadth  of  two  miles  or  a  little  more. 

The  Ogishke  conglomerate  is  composed  of  beds  standing  vertical, 
with  slight  inclinations  one  way  and  the  other.  Th<'ie  seem^  to  be  a 
general  strike  ia  an  east  and  west  direction,  and  iu  places  this  strike 
is  distinct  for  a  quarter  of  a  mile  or  more,  especially  near  the  borders 
of  the  conglomeritic  area.  Within  the  area,  the  striki'S  are  mostly 
obscure;  hut  when  distinct,  they  conform  to  the  general  trend.  In 
many  places  however,  the  strike  seems  to  vary  much  from  the  normal 
direction.  This  is  seen  aloug  the  immediate  shore  of  the  lake,  and  on 
the  mountain  slope  south  of  it,  as  also  in  the  vicinity  of  Fox  and 
Agamok  lakes.  In  the  last  named  region,  a  centie  of  disturbance 
seems  to  be  revealed  (Fifteenth  Report,  pp.  168-9).  It  must  be  noted 
however,  that  the  magnetic  needle,  around  the  shore  of  Ogishke-mun- 
cie, deviates  with  much  irregularity. 

Considering  more  carefully  the  lithological  character  of  the  beds. 
we  find  the  ground  jiass  in  which  the  pebbles  are  imhediled,  to  be  es- 
sentially a  dark  slaty  iirgillyle,  varying  from  a  tyi>ical  argillyte 
through  all  the  couilitions  already  noted  in  the  argillytes  of  Ihe  Ke- 
watiti  series — cleavable,  budly  cleavable,  siliceous,  feldsjiathic,  hard- 
baked  and  "diabasic."  The  pebbles  are  not  uniformly  distributed 
throQgh  the  formation.  They  lie  in  courses  coincident  with  the  strike, 
and  their  longer  axes  generally  lie  iu  the  same  direction  Some  of 
the  slaty  beds  are  well  filled  with  pebbles  large  and  smalt;  others  con- 
tain but  few,  and  these  mostly  small,  .'^gain,  we  find  many  beds  en- 
tirely destitute  of  pebbles;  and  this  condition  exists  in  places  across 
43 
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a  breadth  of  ten  or  twelve  rods,  to  be  succeeded  again  by  conglomer- 
ate. The  traiiBitioii  is  apt  to  be  abrupt.  A  bed  well  filled  with  peb- 
bles IB  likely  to  be  succeeded  by  beds  without  pebbles,  and  possessing 
all  the  characters  of  an  ordinary  argillyte  (S«e  Fifteenth  Rep.  p.  163). 
These  variations  are  well  saen  around  the  shoies  at  the  west  end  of 
Ogisbke-muncie, 

The  limits  of  the  conglomerate  area  are  not  abrupt  They  are  in- 
dicated by  the  gradual  diminution  in  the  proportion  of  pebbles,  and  in 
their  size.  In  the  directioB  of  tha  longer  axis  of  the  area,  this  is  well 
seen  at  Stacy  island  io  lake  Eekequabic,  while  the  vaniahine  point  in 
the  opposite  direction  is  seen  in  the  northwestern  part  of  Frog 
Hock  lake.  In  this  direction  tbe  diminution  in  the  size  of  the  pebbles 
is  a  more  signal  feature  than  in  tbe  transverse  direction.  On  the  monu- 
tain  sontb  of  Ogishke-muncie  tbe  country  rock  undergoes  a  change 
into  a  formation  resembling  greenstone;  and  in  this  large  bowlders  are 
sparsely  disseminated.  A  similar  observation  is  made  on  the  north 
of  Ogisbke-muncie.  In  the  greenstone  condition,  the  outlines  of  the 
pebbles  become  much  obscured,  while  at  the  east  and  west  extremit- 
ies of  the  conglomerate  area,  the  diminished  pebbles  remain  well 
isolated. 

Another  course  of  variation  is  observed  in  the  vicinity  of  Ogishke- 
muncie  lake.  Tbe  same  transitions  in  the  state  of  metamorphism  of 
the  mass  of  the  formation  take  place  as  have  been  noted  in  reference 
to  the  graywackea  and  argillytes  farther  west.  In  limited  disiricta 
tbe  smooth  rounded  bosses  of  tbe  conglomerate  present  a  striking  re- 
semblance to  diabasic'outbursts.  But  these  in  most  cases,  are  dis- 
tinctly siliceous;  in  others,  the  groundmass  contains  numerous  indi- 
viduals of  feldspar.  Many  times  the  pebbles  are  nearly  or  quite  con- 
cealed by  the  change  which  has  affected  the  formation.  Sometimes 
the  forms  of  pebbles  are  completely  undiscoverable  above  the  water- 
line,  while  sufficiently  distinct  beneath  it.  These  conditions  are  best 
exposed  on  the  western  and  southern  shores  of  Ogisbke-muncie.  On 
tbe  eastern  shore,  north  of  the  northern  narrows,  and  at  a  distance 
inland,  the  diabasic  aspect  of  the  formation  and  the  obscurity  of  the 
pebbles  are  very  noticeable  features. 

Another  feature  of  the  highly  metamorphic  conditions  of  the  for- 
mation is  the  metamorphism  of  thepebbJea,  as  well  as  the  groundmass. 
By  this  means  the  mineral  nature  of  the  pebbles  is  approximated  to 
that  of  the  groundmass,  and  thus  the  obscurity  of  their  outlines  is 
caused.  The  pebble-bearing  "green  rock"  on  the  mountain  south  of 
Ogishke-muncie,  seems  to.be  one  of  the  results  of  metamorphic cfaang» 
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(Fifteenth  Rep.,  p  165').  But  I  do  not  mean  to  assert  the  absence  of 
erupted  greeastones  in  other  parts  of  the  same  ran^.  A  similar 
change  has  been  suffered  in  the  ridge  a  mile  north  of  Ogishke  muncie. 
*  As  to  the  pebbles  themselves,  it  may  be  stated  that  their  most  consi 
picnous  features'are  their  strictly  smciothed  spheroidal  forms,  the  di- 
versity of  their  mineral  characters  and  their  preTailing  arrangement 
in  courses.  Evidently,  these  rock -fragments  have  been  long  rolled  on 
some  ancient  beach.  Their  sizes  range  from  a  qaarter  of  an  inch  to 
ten  inches;  and  the  groandmass  is  locally  composed  largely  of  the 
same  materials  in  a  finer  state.  This  is  seen  on  the  main  land  north 
of  Camper's  island.  Without  attemptiog  a  complete  enumeration  of 
kinds,  the  following  may  be  named:  (1).  Syenite,  reseinbling  Saga- 
naga  syenite  bnt  with  little  hornblende;  (3).  Greenstone;  (3).  Por- 
phyry; (4).  Red  jasper;  (5).  Flint;  (6).  Quartz,  opaque,  white;  (7) 
Petrosilex;  (8),  Ordinary  syenite  with  black  hornblende;  (9),  Dior- 
yte,  coarse,  with  dark  green  hornblende;  (10).  Dioryte,  fine,  with 
dark  green  hornblende,  (11).  Porphyroid,  weathering  light  and  cel- 
lular; (12),  Siliceous  schist;  (13).  Carbonaceous,  siliceous  argillyte^ 
Bparingly.  The  foregoing  list  wai  ma^e  out  on  Camper's  island  near 
the  narrows  in  Ogisbke-muncie  lake.  This  is  about  the  centre  of  the 
most  characteristic  portion  of  the  formation.  In  all  directions  from 
here  the  diversiGcation  of  the  pebbles  diminishes.  On  Stacy  island 
however,  in  Kekequabic  lake,  the  conglomerate  is  slightly  brecciated, 
and  the  fragments  consist  of  fine  diabase,  dark  siliceous  schist,  red 
jasper  and  black  flint,  all  imbedded  in  a  matrix  of  dark  color,  looking 
somewhat  like  the  overlying  dark  slate. 

The  relative  age  of  the  Ogishke  conglomerate  is  a  difiScult  question 
which  cannot  be  regarded  as  settled.  The  prima  f(^cie  evidence  would 
make  it  a  part  of  the  Eewatin  system,  conformable  in  structure  and 
consecutive  in  history.  The  fundamental  rock-stratum  holding  the 
pebbles  is  essentially  an  argillyte  presenting  the  same  characters  and 
subject  to  the  same  variations  as  the  argillyte  of  Knife  and  Paeudo- 
messer  lakes  and  the  region  further  west  On  the  northern  boundary 
the  formation  visibly  passes  from  Ogisbke-muncie  liy  dimiuution  and 
final  loss  of  pebbles,  into  the  argillyte  of  Zeta  and  Epsilon  lakes  From 
Kekequabic,  it  graduates  similarly  into  the  argilly  tes  of  Pickle,  Spoon, 
Plum  and  Knife  lakes.  On  the  west  it  is  traced  by  absolute  con- 
tinuity into  the  argillyte  of  the  western  Arm  of  Knife  lake,  and  thence 
through  Sucker,  Ensign,  Newfognd  and  Moose  lakes.  The  argillytes 
and  associated  schists  of  the  series  as  found  at  Ensign  and  contiguous 
lakes,  are  admittedly  in  continuity  with  the  argillytes  and  associated 
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schists  found  at  Long,  Sand,  Eagle  Nest  and  Vermilion  lake".  More- 
over, we  find  in  the  area  of  the  conglomerate  itself,  local  developments 
of  sericitic  schists,  such  as  farther  west  are  so  largely  associated  with 
the  argillytea.  These  are  found  on  the  shore  of  Ogishke-muncie  lake 
south  of  Camper's  island,  and  farther  north  on  the  south  shore,  asso- 
ciated with  the  dolomyte  above  described.  Such  schists  are  elsewhere  ' 
found  within  the  conglomerate  area,  on  Town  Line  and  Frog  Rock 
lakes.  To  make  the  identification  more  complete,  the  sericitic  schists 
of  Frog  Bock  and  Town  Line  lakes  are  filled  with  quariz  grains,  pre- 
cisely as  the  recognized  Eewatin  sericitic  schists  are  charged  with 
them  on  the  north  shore  of  Ensign  lake.  Finally,  as  the  porphyrel- 
lyte  of  Zeta,  Dike,  Knife  and  Gunflint  lakes  becomes  locally  charged 
with  feldspar  crystals,  so  the  groundmass  of  the  conglomerate  be- 
comes similarly  charged  at  many  points  on  Zeta,  (rocks  916-17,> 
Kekequabic  and  Ogishke-muncie  lakes.  LithologicuIJy  and  strati- 
grapbically,  therefore,  the  identification  seems  to  be  complete. 

The  structural  continuity  can  be  traced  still  farther  east  and  north- 
east. The  vertical  pnrphyrellyte  schists  of  the  eastern  part  of  Knife 
lake  alternate  with  dark  argillytes  traced  from  the  western  part  of  the 
lake,  and  are  to  a  large  extent,  in  continuity  with  some  members  of 
them.  At  the  northeastern  extremity  of  Knife  lake,  the  argillaceoos 
porphyrfilytes  disappear  from  observation  in  the  direction  of  the 
northwest  shore  of  lake  Sagnuaga.  Along  that  shore  they  are  re-dis- 
covered.  In  the  regions  last  mentioned,  the  argillaceous  porphyrel- 
lytes.exhibit  characters  exceedingly  similar  to  the  schists  seen  north 
of  Gunflint  lake  and  traced  still  farther  east.  We  seem  to  discover 
therefore,  an  unbroken  continuity  between  the  western  schists  and 
the  eastern.  The  Ogisbke  conglomerate  lies  between  the  two;  and  ia 
making  their  connection  they  seem  to  pass  through  the  area  of  the 
Ugishke  conglomerate  On  structural  as  well  as  lithological  grounds, 
the  conglomerate  seems  to  belong  to  the  Kewntin  series. 

As  to  its  position  in  the  Kewatin  series  we  have  some  facts  to  aid 
the  formation  of  a  judgment.  The  conglomerate  is  succeeded  north- 
ward from  Ogishke-muncie  and  Kekequabic  lakes,  by  vertical  schists 
in  the  following  order:  1st.  Dark  argillytes  (I'ickle,  Plum  and  Knife 
lakes);  2d.  Graywaekes  (IVth  Arm  Knife  lake),  poriiliyrellytea  (IVfh. 
.Arm  Knife  lake)  and  porodytes  and  Stuntz  conglomerate  (IVth  Arm, 
southern  bifurcation);  3d,  Porphyrellyles(TVth  Arm,  northern  bifur- 
cation, and  thence  across  the  main  body  of  the  lake  into  Canada). 
There  is  some  appearance  of  a  reversal  of  the  order  of  succession  in 
the  recurrence  of  a  broad  belt  of  porphyrellytes;  but  neglecting  that 
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qaestion,  the  occurrence  of  porodyte  and  Stuntz  conglomerate  on  the 
oofth  indicates  a  high  stratigraptic  position  for  the  conglomerate;  ■ 
since  porodyte,  in  the  vicinity  of  Vermilion  lake,  holds  place  near  the 
base  of  the  Eewatin  series.  Moreover,  porphyrellyte,  passing  down- 
ward  into  porphyrel,  is  found  at  Ctunflint  lake,  to  stand  in  close  rela- 
tions with  the  crystalline  schists. 

Again,  it  has  been  shown  (Fifteenth  Rep.,  p.  165)  (baton  the  sonth- 
«ra  border  of  the  conglomerate  area,  the  prevailing  dip  of  the  beds  is 
northward  at  an  angle  of  50°;  while  it  is  shown  in  this  report  (p.  322) 
that  at  the  southern  point  of  £pai]on  take — just  north  of  the  limits 
of  the  conglomerate,  the  argillyte  ha-i  a  southward  dip  of  75°.  These 
indications,  so  far  as  they  go,  place  the  Ogishke  conglomerate  in  a 
synclinal  basin,  at  the  top  of  the  Eewatin  series.     ' 

It  will  be  remembered  that  reasons  exist  for  conclading  that  the 
Kewatin  series  bifurcates  in  this  vicinity,  one  branch  passing  to  the 
north  and  the  other  to  the  south  of  the  Saganaga  granite.  Thus  a 
triangular  space  exists  between  the  diverging  branches  on  two  sides 
and  the  (apparently)  obtuse  termination  of  the  granitic  mass  on  the 
west.  It  is  not  clear  how  these  relations  would  help  to  an  understand- 
ing of  the  geological  history  of  the  conglomerate.  If,  however,  the 
superposition  of  the  conglomerate  is  correctly  induced,  there  must 
have  existed  at  one  time,  a  sea  or  bay  of  limited  extent,  in  which 
coarse  pebbles  from  rapidly  crumbling  shores  were  copiously  accumul- 
ated. As  probably  the  uplift  of  the  granitic  mass  has  taken  place 
since  that  time,  and  the  schists  thus  thrown  into  their  disturbed  po- 
sitions, the  configurations  now  apparent  would  convey  uo  conception 
of  the  relations  of  land  and  water  during  the  formation  of  the  con- 
glomerate. 

A  different  conclusion  in  reference  to  the  age  of  the  Ogishke  con- 
glomerate may  possibly  be  entertained.  That  view  identifies  it  with 
the  Animike  series;  and  I  postpone  the  consideration  of  it  until  that 
series  shall  have  been  sketched. 

It  is  not  to  be  supposed  that  the  small  area  of  Ogishke  conglomerate 
abovA  described  is  the  only  conglomeritic  product  of  that  epoch.  It 
is  worthy  of  inquiry  whether  the  wide-spread  |>ebbles  of  the  Saganaga 
granite,  and  which  culminate  in  abundance  on  Wonder  island  in  Sag- 
anaga lake,  and  on  the  west  of  Seagull  lake,  may  not  have  been  de- 
rived from  the  same  sources  of  supply.  It  is  true  the  pebbles  in  the 
granite  are  much  less  diversified  in  character,  and  approach  generally 
the  nature  of  greenstones.  But  it  has  been  shown  that  the  pebbles  of 
the  conglomerate  approach  a  similar  condition  in  sitnaiions  where 
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thermal  agencies  have  acted  most  efficiently.  As  in  the  gneisaea, 
euch  agencies  baye  been  far  more  transforming  than  in  any  terrane 
retaining  some  portion  of  its  original  sedimentary  arrangements,  the 
difference  in  the  Datare  of  the  pebbles  in  the  two  formations  is  not 
sufficient  ground  for  denying  their  community  of  origin.  It  is  also 
true  that  io  regions  further  south,  bowlders  closely  resembling  the 
indurated  portions  of  the  Ogishke  conglomerate  are  of  Sequent  occur- 
rence.  The  relation  between  this  conglomerate  and'  those  described 
by  Sir  William  Logan,  and  ascribed  to  the  Huronian,  cannot  be  here 
considered.  I  will  only  express  my  present  conviction  that  the 
Ogishke  conglomerate  may  be  identified  with  that  occurring  at  the 
mouth  of  the  Dor^  river,  near  Gros  Cap^  lake  Superior;*  but  seems  a 
different  one  from  the  "slate  conglomerate"  of  the  valley  of  the 
ThessaloD  river  north  of  lake  Buron.f 

The  Stuntz  conglomerate,  as  above  indicated,  is  not  to  be  confounded 
with  the  Ogishke  conglomerate.  It  holds  a  lower  strati  graphical  po- 
sition, is  generally  more  obscure  in  its  characters,  and  has  a  matrix 
possessing  less  a  slaty  than  a  porodytic  character.  Its  lateral  develop- 
ment is  also  inconsiderable.  Its  name  is  derived  from  Stantz  bay  of 
Vermilion  lake,  in  the  vicinity  uf  which  the  formation  is  most  clearly 
exposed ;  but  I  have  also  identified  it  on  the  sontb  shore  of  Enife  lake. 
At  some  points  about  Vermilion  lake  it  appears  as  an  ordinary  con- 
glomerate,  with  pebbles  quite  foreign  to  the  matrix  in  which  they  are 
imbedded;  but  in  other  situations,  the  matrix  assumes  a  diabaaic  ap- 
pearance, and  the  pebbles  are  but  imperfectly  differentiated  from  it. 
This  feature  is  analogous  to  conditions  found  in  the  Ogishke  con- 
glomerate.    It  is  the  latter  condition  only  which  occurs  on  Enife  lake. 

As  only  a  small  development  of  this  formation  has  fallen  within  the 
field  of  my  own  observations,  I  have  no  occasion  to  make  further  mfn. 
tion  of  it. 

(6)  Relation  of  the  crystalline  and  Eewatin  schists.  The  Eewatia 
schists  above  described  pass  downward  somewhat  abruptly  into  the 
crystalline  schists  of  the  "Vermilion  group."  In  stratigraphic  rela- 
tions the  two  series  are  everywhere  perfectly  conformable.  The  pos- 
sibility  is  recognized,  however,  of  an  original  unconformity  which  haa 
been  destroyed  by  violent  lateral  pressure  after  upheavai.  Yet,  I 
think  such  original  unconformity  improbable  in  this  case.  Never- 
theless, a  geologic  break  must  be  recognized  in  the  interval  between 
them.     The  conditions  under  which  the  upper  and  more  earthy  have 
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resulted  are  thoroughly  different  from  those  under  which  an  entire 
group  of  rocks  anderlying  has  been  crystallized  and  foliated.  There 
is  BO  historic  continuity  between  them.  They  belong  to  different  uges. 
Mineralogically,  the  relations  of  the  two  series  possess  mnch  interest. 
In  spite  of  the  inferential  break  between  them,  the  metamorphic 
agencies  which  have  given  exclusive  character  to  the  lower  tteem  to 
have  encroached  slightly  upon  the  older  beds  of  the  higher.  In  re- 
peated instances  I  hare  /oted  a  gradual  passage  from  grsywacke  to 
fine  mica-  or  hornblende  schist.  But  a  more  striking  observation 
is  the  passage  of  porphyrellyte  to  gneiss,  as  already  described.  The 
process  shows  how,  in  some  cases,  the  interposition  of  crystalline 
schietfl  between  the  Eewatin  schists  and  the  gneiss  has  been  prevented. 
It  also  serves  to  establish  an  a£SIiation  between  schists  admittedly 
sedimentary  in  origin  and  schists  sometimes  relegated  to  the  category 
of  eruptive  rocks. 

(7)  Are  any  of  the  chloritic  or  sericitic  schists  of  the  Kewattn 
eruptive?  I  have  stated  that  the  fully  developed  chlorite  schist, 
known  to  our  Survey  as  Eawasachong  rock,  presents  some  characters 
which  suggest  an  eruptive  origin.  It  has  a  rather  remote  resemblance 
to  some  old  decayed  diabases  in  which  a  rudely  bedded  structure  has 
been  imparted  by  pressure  and  cleavage.  In  some  cases  it  Ecems  to 
present  the  condition  of  an  obscure  dike,  conformable  with  the  bed- 
ding of  the  country  rock;  but  generally,  it  would  be  regarded  rather 
as  a  vast  overflow.  The  deficiency  of  siliceous  matter  favors  the  same 
view 

The  following  facts  of  observation  may  be  mentioned  as  opposed  to 
this  view.  The  "Eawasachong  rock"  appears  to  be  absolutely  con- 
tinaouB  with  schists  which  are  simplychloritic  and  admittedly  of  sed- 
imentary character.  These  are  continuous  with  schists  described  as 
"chloritic-sericitic"  or  "chloritio-argillitic. "  It  has  the  same  vertical 
bedding,  though  obscured,  and  this  conforms  with  that  of  the  ad- 
jacent  schists.  These  chloritic  rocks  then,  are  all  one  mass,  and  of  one 
origin.  Again,  if  the  Eawasachong  rock  were  an  eruption,  it  should 
disclose  somewhere,  unmistakable  lines  of  limitation.  Instead  of  this 
it  always  fades  into  the  contiguous  schist,  and  loaes  its  proper  char- 
acters, without  the  possibility  of  fixing  its  bounds  These  limitations 
are  wanting  equally  in  a  vertical  and  a  horizontal  direction.  And 
lastly,  in  addition  to  being  incorporated  as  a  constituent  in  a  system 
of  schists,  its  volume  is  too  vast,  and  too  widely  distributed  to  permit 
the  probability  of  its  eruptive  character. 

Similar  statements  may  be  made  pro  and  eon,  respecting   the  origin 
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of  the  sericitic  ^cbista,  or  any  portion  of  them.  The  discorery  of 
bedtling  a»  a  result  of  pressure  and  motion — even  bedding  in  many 
eruptive  musses,  should  not  lead  to  the  following  of  a  fashion  which 
ijTLores  the  obvious  and  primary  aigoiScanceW  the  bedded  arrange- 
ment in  rocks. 

4.  The  Animike  series, — The  terra  Animike  is  introduced  into  Min- 
nesota geology,  from  its  use  by  Dr.  T.  S.  Hunt  as  the  designation  of  a 
remarkable  series  of  schists  occurring  on  the  west  shore  of  Thunder 
bay  of  lake  Superior.'  Their  identity  with  the  typical  Huronian  rocks 
found  north  of  lake  Huron,  was  detected  by  professor  R.  D.  Irving, 
and  is  fully  established  by  personal  studies  made  by  my  brother  and 
myself  in  1887.f 

(1)  Distribution.  The  Animike  rocks  stretch  from  Thunder  bay 
south  west  ward  as  far  as  Duluth,  and  still  beyond  to  the  Mississippi 
river.  The  lake-shore  belt  however,  from  Grand  Portage,  for  an 
average  width  of  about  twenty  miles,  is  occupied  by  rocks  of  the  Ee- 
weniau  or  copper  bearing  series — including  portions  of  the  lake  Super- 
ior sand-stone.  I  have  studied  them  along  the  ipternational  boun- 
dary from  Grand  Portage  to  Guuflint  lake,  from  which  they  continue 
westward  for  at  least  four  or  five  miles,  and  possibly  to  the  vicinity 
of  Ogishke-muncie  lake.  There  is  reason  to  suppose  that  some  of 
the  black  slates  as  far  west  and  north  as  Enife  lake  belong  to  this 
series. 

At  Gunflint  lake  and  eastward,  the  formation  assumes  a  striking 
character,  and  contributes  to  a  peculiar  physiognomy!  The  surface 
presents  a  series  of  ridges  or  ranges  approximately  parallel,  but  much 
broken  in  their  continuity  east  and  west.  The  ridges  have  the  ap- 
pearance of  a  succession  of  monocUnals  dipping  southward.  The 
basal  portions  of  the  ridges  consist  of  strata  of  the  Animike  series, 
dipping  gently  southward,  and  presenting  on  the  south  an  easy  decliv- 
ity, while  the  north  is  precipitous  and  exposes  the  edges  of  Ihe  strata- 
The  summits  are  crowned  with  gabbro.  The  numerous  lakes  occupy 
the  depressions  between,  so  that  the  southern  shore  of  each  lake  pre- 
sents a  frowning  precipice  while  the  northern  shore  is  low,  but  often 
gabbro-covered,  with  the  surface  gently  rising  northward.     It  is  nat- 
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hiaririff  ItncLt  of  Lakt  Supt'inr,  In  monogrBphi  ol  ih«  UdII«I  SWtri  OtdloBlMl  Survey,  lol.  t,  pp. 
3t7.aas.  Alio,  Third  .Annual  Report  U.  S.  U«l.  Surv.,  pp.  I&r-lS3.  Conanlt  ilao,  Boll,  In  Qsokit^cal 
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r  tr.  H.  Wlncbell  -Onilii  Oriainal  Bunniatir  American  GeDlngtoi,  i ,  pp,  iMt,  Jid.  1B8S 

L«  HnroDlio,  Iht  iran-bHriBg  rocki  of  Miiqaattr 


-,,Coo<^le 


STATE   QEOLOaiST. 

ural  to  conjecture  that  the  region  has  been  cut  by  a  system 
west  faults;  but  this  coujecture  is  not  yet  confirmed.  It  in 
that  these  long  basins  are  the  result  of  estensiTe  erosion,  anc 
surface  had  been  worn  nearly  to  its  present  aspect  before  thi 
overspread  it. 

(2)  General  lithological  characters.*  The  Animike  fa 
throughout  its  extent  from  Thunder  bay  to  Gunflint  lake,  a 
least  two  miles  beyond,  lies  nearly  in  a  horizontal  position, 
dip  of  five  to  fifteen  degrees  toward  the  south-southeas 
great  uniformity,  the  beds  lie  evenly  and  without  distortion, 
or  undulation.  An  exception  to  this  is  found  in  Black  Fly  1 
the  western  end  of  Gunflint  lake  where  the  siliceous  a: 
netitic  layers  are  contorted  in  a  striking  manner.  A  sim 
dition  of  the  formation  was  seen  on  the  north  side  of  the  1 
this  vicinity,  it  sometimes  assumes  the  state  of  a  breccia  ( 
The  dips  of  the  strata  in  this  vicinity  are  somewhat  irreguh 
251).       . 

Lithologidlly  the  formation  is  essentially  argillitic.  At  a 
of  exposures  near  the  water-level  it  is  a  soft,  smooth-lamiuu 
or  even  black,  slaty  argiilyte.  In  places  it  crumbles,  and  on 
ing  it  turns  brown  and  sometimes  rusty.  Wherever  the  elev; 
have  been  examined,  the  prevailing  character  of  the  rock 
laminated  argiilyte,  presenting  a  face  nearly  perpendiculai 
talus  at  the  base  equal  in  hight  to  the  slaty  precipice.  Mu 
argiilyte  however,  is  siliceous,  and  this  condition  is  common 
higher  portion  of  the  cliff.  All  degrees  of  nilicification  oc 
white  the  thin  lamination  is  retained.  In  the  extreme  state 
replaces  most  of  the  other  matter,  and  the  rock  becomes  a 
schist.  Seldom,  however,  does  extreme  silicification  pervade 
ruptedly  a  vertical  thickness  exceeding  two  to  four  inches.  A 
layer  of  this  kind  is  apt  to  be  succeeded  by  one  or  more  layei 
argiilyte.  Above  these,  other  siliceous  layers  may  follow,  a 
argillitic  ones.  The  siliceous  beds  extend  horizontally  for  dis 
some  rods,  but  generall}',  with  very  variable  thickness.  I 
more  carefully,  the  siliceous  beds  are  found  to  be  sometimes  hi 
oos  and  almost  glassy  quartz;  more  frequently  les  ■  pure,  and 
by  fine  lines  or  bands.  The  material  is  sometimes  a  pre 
stained  smoky  or  gray.  Sometimes  it  is  a  beautiful  red  or  blai 
These  jaspery  and  flinty  bands  broken  up  along  the  shore,  hi 
origin  to  large  quantities  of  beautiful  colored  and  banded  pe 
cumulated  at  certain  points.  The  most  accessible  exposui 
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siliceoDS — eBpeciatly  tlie  jaspery,  bands,  ore  foaud  on  the  nortlf  shore, 
though  most  of  the  pebbl«tB  are  accumulated  on  the  east  and  southeast 
shores.  The  brecciated  and  contorted  conditions  of  the  formation 
involve  the  portion  with  siliceous  bands. 

(3)  The  magnetitic  beds.  Embraced  in  the  Animike  slates  are  beds 
charged  with  magnetite,  hEerpatite  and  siderite.  These  also  hold  posi- 
tion ia  the  higher  parts  of  the  cli£^  along  the  south  shores  of  the 
lakes;  and  frequently  the  richest  ioipregnatiOD  is  in  close  proximity 
to  the  overlying  gabbro.  On  the  north  and  west  sides  of  Gunfliat 
lake,  magnetitic  beds  He  near  the  water-level,  and  for  some  miles  west 
of  the  lake  they  are  quite  extensively  exposed  or  accessible.  The 
principal  beds  are  two  to  four  feet  in  thickness.  In  the  richest  con- 
dition the  magnetite  attains  a  high  percentage  of  the  whole  mass,  and 
is  black,  eoarse^ranular,  and  metallic  in  lustre.  But  from  this  con- 
dition the  percentage  of  iron  graduates  down  to  a  quantity  barely 
perceptible.  These  fluctuations  in  ricboess  exist  both  in  a  vertical  and 
a  horizontal  sense.  The  magnetitic  beds  on  the  north  and  west  ehorea 
are  generally  uncovered;  but  on  the  north  shore  of  the  Animike  bay, 
near  the  west  end,  a  heavy  gabbro  deposit  is  found  above  the  Animike 
at  an  elevation  of  about  twenty  to  thirty  feet.  The  same  relation  to 
the  gabbro  deposit  obtains  along  the  south  shore  of  this  and  other 
lakes  at  levels  ten  times  as  high.  The  indication  from  these  facts  ia 
that  the  iron  holds  place  in  the  upper  part  of  the  formation,  but  ap- 
parently, not  at  the  top  in  all  cases.  The  difference  of  topographic 
level  on  opposite  sides,  also  indicates  an  uplift  along  the  south  side, 
and  a  fault  along  the  axis  of  the  lake,  as  before  suggested.  The  strat- 
igraphic  position  of  the  magnetitic  beds  is  also  indicated  by  their 
position  near  the  surface  of  the  formation  at  the  test-pits  two  miles 
west  of  the  head  of  Animike  bay.  The  subject  is  considered  with  f\ill 
details,  on  pp.  267,268,  illustrated  by  figures  48  and  49.  The  mag- 
netite has  by  some  writers  been  located  in  the  lower  part  of  the  Ani- 
mike; and  on  the  theoryof  the  formation  of  the  lake-baain  by  erosion, 
the  position  of  the  magnetitic  beds  along  the  north  shores,  would  give 
color  to  such  an  opiniou. 

The  siliceous  and  magnetitic  beds  being  both  located  in  the  upper 
part  of  the  formation — at  least  in  the  same  part  of  it — the  two  char- 
acterizing constituents  are  often  found  in  the  same  stratum.  But  be- 
sides the  frequent  silicificatioD  of  the  formation  in  proximity  to  the 
overlying  gabbro,  it  is  quite  frequently  found  changed  in  each  a  man- 
ner as  to  simulate  the  aspect  of  the  gabbro.  After  studying,  inch  by 
inch,  the  petrographic  condition  of  the  slate,  trom  a  point  five   feet 
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below  ibe  gabbro  np  to  actual  contact,  I  find  sometimeB  a  progres: 
BBaimilatioD  to  the  gabbro,  so  that  the  actual  plane  of  contact  wo 
be  unidentifiable  if  a  eimilar  graduation  existed  at  all  neighbot 
points  in  the  vicinity.  The  fact  is  singular  that  in  some  caxes 
black  slate  preaerveti  its  characters  little  changed  quite  up  to  the  1 
of  the  gabbro.  I  think  it  may  be  stated  that  the  change  ie  grea 
where  the  niagnetit«  is  most  abundant.  In  one  place  where  exam: 
tions  were  made,  the  magnetitic  bed  was  found  uncovered  at  the  1 
shore,  and  the  gabbro  waa  discovered  in  the  vicinity,  at  an  eleval 
■30  feet  higher,  resting  on  dark  slates.  These  slates  were  much 
altered  than  in  other  places  of  contact  with  the  gabbro.  They  ii 
also  less  magnetitic.  The  indication  is  that  above  the  main  t>e< 
magnetite  is  a  series  of  slates  magnetitic  or  not.  When  not  so,  t 
have  suffered  less  change  than  when  otherwise. 

Some  of  the  ferriferous  beds  appear  to  be  simply  hEematitic  I  h 
gnrmised  that  this  condition  has  sometimes  resulted  (as  it  certai 
has  in  some  gabbroa)  from  a  change  of  the  magnetite.  Eqaalty  pj 
able  is  the  production  of  hfematitic  beds  from  an  original  sidei 
condition.  Such  condition  is  conjectnred  as  present  in  many  ca 
but  opportunity  has  not  as  yet  been  afforded  for  settling  the  quest! 

A  terrane  of  an  obscure  character  remains  to  be  mentioned.  1 
is  known  to  the  Minnesota  Survey  as  "  muscovado,"  and  sometii 
also  to  the  writer,  as  "gabbroloid. "  It  is  composed,  as  far  as  1 
studies  enable  me  to  judge,  of  a  fine  granular  mass  of  feldspar 
quartz  in  an  almost  impalpable  groundmass  of  the  same  mater 
mingled  with  aluminous  matter.  It  often  contains  fine  scales  of 
tite,  grains  of  olivine  and  specks  of  carbonaceous  or  anthracitic  n 
ter.  It  has,  therefore,  some  relation  to  gray  wacke.  On  the  south 
shore  of  lake  Oabimichigama,  it  does  not  reveal  any  bedded  struct 
(XV  Rep.,  pp.  T0-1|)  but  rests  on  the  obscure  vertical  edges  of  agi 
wackenitic  terrane.  On  an  island  in  the  eastern  part  of  the  li 
muscovado  fragments  overflowed  by  gabbro  are  seen  to  have  a  str 
Bed  atracture  (XT  Rep.,  p.  ITX).  It  is  probably  the  same  rock  wh 
was  seen  on  an  island  in  Illusion  lake  (XT  Rep.,  p.  145).  On 
north  shore  of  Iron  lake  (this  Report,  p.  305),  "muscovado"  occ 
irhich  contains  much  glassy  feldspar  and  has  been  reported  a  quartz; 
Its  posilion  here  is  beneath  a  mass  of  magnetitic  gabbro,  and 
structure  is  obscurely  bedded.  It  occnr^  also  on  the  north  shor 
Animike  bay,  under  a  feeble  development,  and  here  appears  to  lie 
Death  the  magnetitic  bed  of  the  Animike.  Finally,  at  the  iron  1( 
tion  two  miles  west  of  Gunflint  lake,  a  couple  of  beds  aggregal 
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-«iglit  feet  in  thickQeae,  nod  approachinf;  "  miiacoTado"  in  character, 
are  seen  immediately  beneath  the  magiietitic  bed.  It  is  not  seen  at 
the  test-pit.  because  its  position  is  lower  than  the  lowest  bed  exposed 
in  the  pit,  as  shown  in  Figure  49. 

It  appears,  therefore,  that  this  terrane  is  a  member  of  the  Animike. 
If  it  is  properly  identified  at  Gabimichigama  lake,  the  inference  is, 
that  the  thin  border  of  the  Animike  reaches  as  far  north  as  that  point; 
and  that  further  exposures  of  Animike  ought  to  be  found  by  exploring 
further  south — for  instance,  on  the  shores  of  Little  Saganaga.  It 
will  be  noticed,  however,  that  the  muscorado  of  Gabimichigama  re- 
tains Us  characteristic  horizontal  positioh,  and  that  a  vertically  bedded 
terrane  underlies  it. 

There  is  indication  that  the  very  highest  beds  of  the  Animike  are 
simple  argillytes  with  little  magnetite  or  none;  and  that  the  absence 
of  the  magnetite  explains  the  comparatively  unaltered  condition  of 
the  slate  where  the  gabbro  rests  upon  it.  These  beds,  however,  do 
not  appear  to  be  over  twenty  or  thirty  feet  thick. 

Nothing  can  be  stated  with  definiteness  respecting  the  total  thick- 
ness of  the  Animike  series  in  Minnesota.  The  maximnm  thickness 
observed  in  one  place  is  in  the  cliffs  of  Rove  lake  and  of  North  and 
South  Fowl  lakes.  Mount  Reunion  of  Rove  lake  exposes  a  bluff  of 
slates  to  the  bight  of  about  100  feet  above  the  lake.  The  lower  50 
feet  however,  are  concealed  by  a  talus.  At  the  outlet  of  South  Fowl 
lake  is  a  hill  which  I  calculated  to  be  288  feet  high.  As  about  two- 
fifths  of  the  altitude  is  gabbro,  the  thickness  of  the  underlying 
Animike  is  about  175  fpet,  if  it  extends  to  the  water-level. 

Probably  it  extends  much  lower.  The  distance  from  this  point  Id 
a  straight  line  to  Partridge  falls  is  6.T  miles.  The  direction  of  Pigeon 
river  between  the  two  points  is  about  southeast,  and  the  whole  descent 
may  be  estimated  at  100  feet.  The  dip  of  the  Animike  slates  is  about 
8°  toward  S.  10°  E.  The  distance  between  South  Fowl  lake  and  Par- 
tridge falls  corresponds  to  a  distance  of  5^  miles  across  the  strike  of 
the  schists;  and  this  distance,  with  dip  assumed,  corresponds  to  a 
vertical  thickness  of  4,032  feet.  If  to  this  we  add  the  hight  of  the 
schists  at  South  Fowl  lake,  we  should  get  4,200  feet  as  the  apparent 
thickness  of  the  Animike  between  the  two  points  assumed.  This 
would  not  be  the  total  thickness,  since  it  is  known  to  continue  atill 
farther  in  the  direction  of  the  dip. 

From  the  lithologic  details  given,  as  well  as  from  the  slight  inclina- 
tion of  the  formation,  it  becomes  very  apparent  that  the  Animike  of 
Minnesota  is  the  equivalent  of  the  "slate  conglomerate"  of  the  typical 
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Huronian  of  Caaada,  as  described  in  the  earlier  pages  of  this  report. 
ADother  determination  of  even  greater  importance  is  afforded  by  the 
facta  to  which  I  now  proceed  to  refer. 

(i)  Unconformitiee  of  the  Anioiike.  Professor  Irving  of  the 
United  States  geological  snrrey,  had  ranged  under  Huronian  not  only 
the  Animike  slates  of  ftfinneaota  and  other  regions,  but  also  the  slates 
holding  the  vast  htematite  deposits  of  Vermilion  lake  and  other  dis- 
tricts in  the  lake  Superior  basin.  But  it  has  been  my  good  fortnae 
to  make  observations  which  demonstrate  that  the  Animike  and  Ke> 
watin  rocks  belong  to  different  geological  systems.  A  brief  announce- 
ment of  observations  made  in  August,  188T,  was  published  in  Octo- 
ber/ and  some  additional  details  in  December  last.f  Fuller  details 
are  embodied  in  §  12  of  this  report.  It  is  therefore  only  necessary  in 
this  place  to  summarize  the  facts  to  which  I  refer.  With  professor 
Irring  it  was  a  problem  not  Batisfactorily  resolved,  to  reconcile  the 
horizontal  position  of  the  Animike  slates  of  Guoflint  lake  and  Thun- 
der bay  with  the  vertical  position  of  the  schists  called  in  this  report 
Kewatin,  on  the  supposition  which  he  made,  that  the  horizontal  and 
vertical  slates  are  identical,  and  both  Buronian.  With  this  problem 
before  my  mind,  I  sought  diligently  for  the  contii^uous  pafisage  of  the 
horizontal  schists  of  the  east  into  the  vertical  scliists  of  the  west. 
The  vertical  schists  were  lost,  going  eastward,  od  (he  southeast  side 
of  Seagull  lake.  The  horizontal  (Animike)  schists  were  found  seven 
miles  further  east,  at  the  western  extremity  of  Ounflint  lake.  I  was 
preparing  to  undertake  the  arduous  task  of  eiploritig  the  intervening 
region,  when  fortunately,  I  rediscovered  the  vertical  schists  on  the 
north  shore  of  Giinflint  lake.  Th<<  Animike  beds  bud  been  seen  on 
the  east  and  on  the  west  of  this  point.  I  therefore  studied,  foot  by 
foot,  the  region  separating  these  vertical  schists  from  Ibe  Animike  on 
the  east,  and  trdced  the  two,  unchanged  in  attitude,  to  within  seven 
feet  of  actual  contact.  They  were  there  as  contrasted  in  petrographie 
characters  as  in  stratigraphic  position.  The  one  was  not  continuous 
with  the  other  They  were  not  only  two  different  formations;  they 
were  tw 7  liyslems.  The  reader  will  turn  to  the  earlier  part  of  this 
report  for  the  details  of  facts.  The  vertical  schists  were  subsequently 
found  in  tins  vicinity  under  a  great  development,!  but  reaching  the 
shore  of  the  lake  only  for  a  limited  distance. 

•  aner-  J««r.  Sci..  III.  tol.  xxiiT  p.  3U. 

I  VHcoKformiiUi  ofihi  Animikt  in  Mnneiofa,  AmadcaQ  Gtologlal,  pp.  14-11,  Jan.  1886. 

I  L4ler,  I  noticed  that  Ibeee  acblita  bii  been  ntenlloned  bj  my  brotber  »i  nrlr  ■«  18C0,  lu  the 
Xinih  Annual  Hcporl,  Geotaav  of  Minnttota.  p.  8!:  md  be  then  pionoanced  tb«ra  "iDOther  and  die- 
ilnct  farmillOD  from  tbefJiMint  Grand  Portkga."  Tbej  wc»  apparenllT  nfwred  to  again  In  ib* 
T'.ath  li-pori,  1S81,  p.  SS. 
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la  the  last  elaborate  paper  published  by  professor  Irfing,  he  jcires 
a  figure*  qaite  similar  to  my  figure  H,  bat  he  falls  iato  an  error  in  the 
interpretation  of  the  facts.  Regarding  the  flat-lying  Animike  ss 
identical  with  the  iron-bearing  formation  of  Vermilion  lake,  fae  thinks 
the  vertical  schists  shown  in  the  figure  to  belong  wholly  to  the  crys< 
talline  series.  They  are  the  crystalline  series  at  the  right  of  the  figure ; 
but  at  the  left  they  graduate,  as  at  Vermilion  lake,  into  the  entirely 
conformable,  hamatitic,  Eewatin  series.  Thus  the  Animike  slatea 
are  truly  unconformable  with  the  heematitic  schists.  There  is  another 
difficulty  in  professor  Irving's  interpretation.  On  his  Tiew,  the  iron- 
bearing  series  is  abraptly  uDconformable  with  the  older  crystalline 
schists.  The  fact  is,  that  every  observation  made  in  Minnesota,  bear- 
ing on  the  relations  of  the  two,  shows  the  Kewatin  iron -bearing  schists 
completely  conformable  with  the  crystalline  schists.  This  objection 
can  hardly  be  disposed  of. 

But  the  unconformity  of  the  Animike  with  the  Eewatin  schists 
does  not  depend  for  proof  on  a  siufile  illostratioa.  On  the  north  side 
of  Epsilon  lake,  T.  66-6,  the  two  formations  are  found  again  in  con- 
tact. The  unconformity  is  disguised  by  a  common  system  of  vertical 
cleavage  planes  running  through  them;  but  by  careful  search  I  suc- 
ceeded in  finding  the  sedimentary  ribboning  of  the  Eewatin  slates 
coincident  with  the  cleavage,  while  the  conspicaoua  ribboning  of  the 
Animike  slates  made  a  large  angle  with  the  cleavage.  These  facts  are 
illustrated  in  figure  59  of  this  report. 

Aft^r  leaving  the  field  I  received  information  of  another  strat  gra> 
phic  unconformity  in  the  far  east,  in  sec.  1,  T.  64;-3E.  While  this 
report  is  in  press,  I  learn  of  still  another,  far  to  the  southwest.  Mr. 
H.  V.  Winchell  writes,  under  date  of  Aug.  5,  1888:  "Horizontal, 
black  Animike  quartzyte  containing  iron  ore,  lying  (uncoDformably} 
on  the  vertically  bedded  Eewatin,  which  strikes  N.  80°  E,  is  found  in 
sec.  11,  T.  6d-14W.  The  Animike  is  found  nearly  at  the  top  of  the 
Giant's  range,"     This  locality  is  about  fifteen  miles  south  of  Tower. 

The  superposition  of  the  (supposed  upper  beds  of  the)  Animike 
slates  on  the  flanks  of  the  Saganaga  gneiss  has  been  described  in  this 
report,  and  illustrated  in  figures  48  and  49.  It  seems  probable  that 
many  of  the  depressions  in  the  old  eroded  surface  of  the  Eewatin,  in 
the  region  from  Ounfiint  lake  to  Knife  and  Sucker  lakes,  were  filled 
with  the  sediments  of  the  Animihe.  Subsequently  the  whole  region, 
and  both  systems  of  strata  have  been  subjected  to  the  common  action 

■  lo  the  MCOD  I  put  or  >  BWinali  publlshxl  In  tba  AMtr.  Jour.  Sei .  IK,  ToL  iiiIt,  p.  « 
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which  has  imparted  to  both  that  wonderfully  persistent  and  nQiform 
vertical  schistosity  which  is  so  striking  a  feature. 

I  have  heretofore  recorded  my  impression  that  certain  black  argil- 
lytes  found  in  the  vicinity  of  Negaunee,  Michigan,  as  well  ae  similar 
argillytes  seen  in  the  Gogebic  range,  are  probably  members  of  the  Ani- 
mike.  It  seems  probable  also,  that  the  black  fine-grained  slates  and 
interlaminated  siliceous  beds  of  Carp  rirer,  in  the  Upper  Peninsula  of 
Michigan,  may  sustain  the  same  relations.  A  similar  judgment  may 
be  passed  on  the  slates  of  I'Anse  and  Huron  bay — the  lighter  colored 
of  I'Anse  creek  constituting  an  upper  division,  the  banded  slates  al- 
ternating with  compact  siliceous  beds  partly  light  and  partly  dark 
constituting  a  middle  division,  and  the  roofing  si  tes,  a  lower  division. 
It  is  worthy  of  inquiry  also  whether  the  dark  slates  described  by 
Houghton,  in  the  ioterior,  southeast  from  the  I  orcnpiue  Mountains 
and  the  Montreal  river,  may  not  also  be  equivalents  of  the  Animike. 
Some  of  the  quartzytes  and  argillytes  of  the  Menominee  river,  were 
referred  by  Houghton  and  Emmons,  as  the  latter  states,  to  the  Taconic; 
but  it  is  not  unlikely  that  they  represent  the  Animilte.* 

(5)  Mu^t  the  Ogishke  conglomerate  be  assisned  to  the  Animike?  I 
have  already,  in  speaking  of  the  Eewatin  series,  given  reasons  for 
thinking  the  Ogishke  conglomerate  should  be  included  in  it.  There 
are  also  reasons  for  suspecting  it  to  be  a  part  of  the  Animike.  *  The 
dark  colored  argillytes  into  which  we  trace  the  beds  of  the  conglom- 
erate by  strict  continuity,  bear  strong  resemblance  to  the  slates  of 
Gunflint  lake.  If  we  pass  northward  from  Kekequabic,  across  the 
strike  of  the  region,  we  come  upon  the  Knife  lake  siliceous  argillytes, 
w^hich  resemble  the  more  characteristic  siliceous  argillytes  of  the 
Animike.  These  slates  are  also  locally  ferruginous,  and  the  jaspilitic 
banded  example  illustrated  in  figure  20,  is  supposed  to  have  been  de- 
rived from  the  Knife  lake  slates— though  this  is  only  a  conjecture.  This 
example  bears  a  striking  resemblance  to  the  jsspery  schists  on  the 
north  shore  of  Gunflint  lake.  A  similar  loose  piece,  less  contorted, 
was  seen  between  Epsilon  and  Kekequabic  lakes.  This  is  illustrated 
ia  figure  60.  The  presumption  is  that  this  was  derived  from  Animike. 
Kewattn  slates  are  near  on  the  north,  but  they  are  argillaceous  and 
porphyrellitic. 

Again,  the  slates  involved  in  the  Ogishke  conglomerate  appear  to 
lose  their  steady  verticality  in  the  region  of  Agamok,  and  the  north 
shore  of  Gabimiuhigama.     It  is  possible  that  this  is  the  region  of  pass- 

*  Thta  Id  Iict,  bai  ilrndf  bMn  laggaiUd  br  Inlng  ind  bj  Hani. 
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a^^e  from  the  flat-lying  schists  of  Gitnflint  lake  to  the  vertical  Bcbists 
of  Kaife  lake. 

la  aSditiou,  it  may  be  mentioned  that  the  pecaliar  rock  known  in- 
our  survey  as  muscovado,  is  found  on  the  southern  shore  of  lake  Gabi- 
micbigama  (where  sometimea  it  is  micaceous),  and  aomethtng  similar 
on  an  island  in  Illusion  lake  (XT  Rep.,  p.  145).  In  these  regions,  tbe 
vertical  Kewatin  has  not  been  certainly  identified.  On  the  other 
hand,  muscovado  of  similar  character  is  found  at  several  points 
already  meutioned;  and  at  some  of  them  it  appears  to  be  an  upper 
bed  of  the  Animike.  I  have  already  recorded  my  readiness  to  admit 
that  it  represents  the  Animike  on  lake  Gabimichigama. 

The  objections  to  these  views  which  present  themselves  to  my  mind 
are  as  follows :  1.  The  evidence  already  cited,  that  the  Ogishke  slates 
and  conglomerates  are  embodied  conformably  in  the  great  mass  of  the 
Kewatin  series.  2.  The  fact  that  the  Kewatin  series  in  the  region  of 
Vermilion  lake  includes  conspicuous  siliceous  and  Jaspilitic,  as  well  as 
ferruginous,  layers.  These  are  fully  described  and  illustrated  in  the 
fifteenth  annual  veport.  3.  If  the  Ogishke  slates  are  a  part  of  the 
Animike,  they  carry  with  them  the  vast  series  of  slates  on  the  north, 
into  which  they  pass  by  transitions  and  intercalations  which  proclaim 
a  historic  continuity.  But  most  of  these  northern  schists  would  not 
be  claimed  for  the  Animike,  In  fact,  the  northern  porpbyrellytea  are 
not  distinguishable  from  the  porphyrellytes  of  Gunfiint  lake,  which 
lie  discordantly  beneath  the  Animike.  4,  If  the  Animike  slates 
change,  in  the  neighborhood  of  Ogishke-muncie  lake,  from  a  gently 
inclined,  to  a  vertical  position,  it  is  inexplicable  that  in  Bpsilon  lake, 
two  miles  northwest  of  Ogishke-muncie,  the  Animike  sUtes  should  be 
found  again  with  an  inclination  in  the  same  direction  as  they  show  at 
every  other  point  in  Minnesota.  5.  Even  if  the  thin  edge  of  the 
Animike  reaches  as  far  as  Gabimichigama,  it  will  be  observed  that  it 
appears  to  lie  in  a  horizontal  position  upon  the  obscure  edges  of  an 
older  series,  which  probably  represents  the  Kewatin.  Its  presence, 
therefore,  would  not  help  to  the  identification  of  the  Ogishke  con- 
glomerate with  the  .Animike. 

5.  Eruptice  rocks.  On  this  subject  I  am  not  prepared  to  offer  many 
generalizations.  I  wish  to  exclude  from  this  connection  moat  of  the 
granitoid  and  gneissoid  rocks,  as  well  as  the  crystalline  schists,  and 
the  chloritic  and  sericitie  schists.  It  is  very  evident  that  heat  has 
played  a  most  important  part  in  the  geologic  history  of  theregioD,  but 
in  conceding  the  enormous  influence  of  thermal  agencies,  I  feel  con- 
strained to  assume  a  somewhat  conservative  position. 
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(I)  The  great  gabbro  flood.  I  Bgree  fally  with  American  geologists 
io  assigning  a  primitive  molten  condition  to  the  sheet  of  gabbro 
which  covers  so  many  hundreds  of  square  miles  in  the  northwest.  But 
its  wide  extent,  considered  as  a  molten  flood,  is  a  fact  which  ezcite» 
amazement.  My  own  observations  have  traced  it  over  an  area  of 
twenty  townships,  or  7^  square  miles.  In  the  surveyed  and  platted 
portion  of  Minnesota,  west  of  the  Grand  Portage  Reservation,  it  is 
reported  as  covering  an  area  of  thirty-two  townships,  or  1,1S2  square 
miles.  There  are  about  seven  townships  more  in  which  the  surface  is 
occupied  by  more  recent  eruptives,  which,  in  all  probability,  overlie 
a  sheet  of  gabhro;  giving  as  a  total  of  thirty-nine  townships,  or  1,400 
square  miles,  once,  in  the  history  of  the  state,  covered  by  a  glowing 
flood  of  molten  rock. 

The  upper  surface  of  the  gabbro  sheet  lies  at  the  present  time  at 
elevations  very  different  at  different  points.  White  we  must  conclude- 
that  the  surface  over  which  it  poured  had  already  undergone  vest 
erosions  at  the  epoch  of  the  gabbro  outburst,  it  becomes,  to  my  mind, 
more  and  more  probable  that  great  upheavals  of  the  earth's  crust  have 
been  suffered  since  the  epoch  of  the  ontbur^t.  I  incline  to  think  this- 
the  explanation  of  the  saw-teeth  couflgaratii'n  of  the  vertical  section 
from  north  to  south.  There  must  have  been,  then,  an  action  analo" 
gous  to  that  which  produced  the  famous  "monoclinals"  in  the  geology 
of  the  plateau  region  of  the  continental  interior.  At  what  epoch 
since  the  gabbro  outflow  the  disturbance  took  place,  I  know  no  means 
of  determining.  It  may  have  been  geologically  late.  In  considering 
the  erosive  retrocession  of  some  of  the  cliffs,  I  have  been  impres.'^ed 
with  the  incompleteness  of  the  work  which  has  been  begun,  and  ap- 
parently only  begun.  I  am  prepared  to  believe  that  the  dislocations 
of  the  country  do  not  antedate  the  continental  glaciation. 

In  their  physiognomy,  the  gabbro  masses  present  a  rude  resemblance 
to  basalt.  Though  the  columnar  structure  is  exceedingly  incomplete, 
it  becomes  a  conspicuous  feature  under  the  influence  of  perspective. 
Distance  smooths  and  completes  the  rude  and  ill  defined  figures  whicb 
rise  like  a  colonnade  from  the  cornices  of  the  lofty  structures  reared 
by  hundreds  of  regular  horizontal  courses  of  stone-work.  From  lake 
to  lake,  from  ridge  to  ridge,  these  mimic  forms  succeed  with  sncb  uni- 
formity and  im|treBsiven«ss,  that  even  the  geologist  begins  to  fancy 
himself  wandering  among  the  ruins  of  some  desolated  ancient  city, 

Scarcely  any  other  structure  is  discernible  in  the  gabbro  mass.  At 
times  indications  appear  of  the  existence  of  imbricating  layers  having 
a  gentle  dip,  as  if  the  fluid  rock  had  swept  over  the  country  in  aucces- 
45  . 
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sive  tides.  For  the  greater  part,  the  rock  is  massive  in  aspect  except 
aloDg  the  faces  of  the  crowning  clifEs.  This  is  particularly  the  case 
with  the  occurrences  along  the  northern  shores  of  the  lakes.  Except, 
when  weathered,  the  gabbro  is  solid  and  tough;  but  in  some  regions, 
as  around  Ima  and  Frazer  lakes,  entire  exposures  lie  in  a  rusted  and 
crumbling  condition.  A  eimilnr  condition  is  seen  in  the  high  clifisat 
the  west  end  of  Loon  lake 

In  texture  the  gabbro  is  characteristically  coarse.  Sometimes  some 
of  the  constituent  minerals  are  half  an  inch  in  diameter.  From  this 
they  graduate  down  to  an  extreme  degree  of  fineness,  so  that  it  be- 
comes  impossible  to  decide  macroscopically  whether  the  roek  is  a 
gabbro,  a  noryle.  a  diabase,  or  only  an  altered  condition  of  a  contig- 
uous formation. 

No  thorough  examination  has  been  made  by  me  of  its  mineral  con- 
stitution. Macroscopically,  there  is  generally  no  difficulty  in  deter- 
mining the  presence  of  dark  labradorite,  lamellar  aogite  and  magne- 
tite. In  some  regions  olivine  is  not  only  conspicuously  present,  but 
forms  a  large  percentage  of  the  mass.  Tbe  most  noteworthy  instance 
of  this  kind  is  in  a  knob  on  the  north  side  of  Pigeon  river,  rock  768-9, 
a  few  miles  west  of  tbe  Grand  Portage.  In  some  regions,  a  red- 
dish feldspar  is  present,  and  this  often  occurs  in  crystalline  grains, 
giving  the  formation  a  porpbyritic  character.  This  condition  prevails 
along  the  north  side  of  Loon  lake.  At  the  western  end  of  this  lake, 
the  reddish  feldspar  weathers  white,  and  the  high  cliffs  present  a  bril- 
liant appearance  in  the  sunlight.  In  this  vicinity  much  of  the  iron 
in  the  gabbro  baa  undergone  peroxidation,  and  the  surfaces  of  cli£b 
have  a  rusted  appearance,  suggesting  the  approach  to  a  mine  of 
heematite.  Red  feldspar  in  smaller  grains  is  met  with  along  the  north 
side  of  Animike  bay  of  Qunflint  lake,  and  several  other  points. 

Magnetite  is  a  constituent  universally  present.  It  generally  exists 
in  separable  grains  or  crystalline  forms.  Sometimes  however,  it  in- 
creases in  abundance,  and  becomes  a  sort  of  cellular,  hard,  black 
groundmaes.  Still  again,  it  usurps  almost  completely  the  place  of 
the  other  minerals,  and  the  gabbro  becomes  essentially  a  solid,  black 
mass  of  magnetite.  It  is  seen  in  this  condition  at  one  or  two  points 
on  the  north  side  of  Iron  or  Mayhew  lake,  and  is  said  to  occur  similarly 
on  Pewabic  and  Tucker  lakes.  This  magnetite,  however,  is  shown 
by  chemical  analysis  to  be  highly  titaniferous.  For  further  particu- 
lars, the  reader  may  refer  to  §  27. 

There  is  littlp  probability  that  tbe  flood  of  gabbro  escaped  throusb 
a  single  fissure.     At  several  points  it  has   been  seen  forming  dikes. 
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At  Partridge  falls,  oa  Pigeon  river,  &  dike  of  gabbro  appears  to  be 
connected  with  the  gabbro  overflow. 

(2)  Diabase,  noryte  and  porphyry.  Proper  eruptive  porphyry  is 
found  at  several  places.  The  most  extensive  as  well  as  the  most  char- 
acteristic occurrence  observed  by  me  is  found  south  of  the  western 
«nd  of  EpsiloD  lake.  It  appears  first  near  the  point  of  the  lake,  in 
alternation  with  a  noryte-looking  eruptive,  but  is  traced  southward  a 
distance  of  half  a  mile,  where  it  rises  in  a  knob  about  200  feet  above 
the  lake,  which  I  named  Grant's  peak.  It  overlooks  Kekequabic  and 
eeverai  other  lakes,  and  is  a  mile  east  by  north  from  Mailman's  peak. 
The  porphyry  where  first  observed,  has  a  purplish  groundmass,  and 
contains  green  lamellar  crystals.  Near  this,  the  lamellar  crystals  be- 
come fewer,  and  the  base  is  replete  with  green  amygdules  which,  far- 
ther on,  constitute  temporarily  most  of  the  formation,  but  still  with 
some  whitish  groundmass.  In  this  vicinity,  flowage  lines  are  very 
apparent.  The  great  masti  forming  the  peak  is  a  purplish  amygdaloidal 
porphyry.  The  porphyritic  eruption  appears  to  exist  in  other  smaller 
knobs  rising  in  the  vicinity. 

Near  the  south  end  of  Moose  lake  (the  one  in  T.  64-9  W)  rises  a  bold 
precipitous  knob  of  erupted  matter,  consisting  of  rather  coarse  crys- 
tals anji  fragments  of  labradorite  and  aogite  without  magnetite  or 
olivine.  This  I  have  provisionally  recorded  as  noryte.  The  gabbro 
already  described  in  places  appears  destitute  of  magnetite,  and  seems 
to  approach  the  condition  of  noryte.  It  is  finer  than  the  well  devel- 
oped gabbro,  and  holds  a  place  near  the  bottom  of  the  gabbro  mass. 
For  the  latter  reason  it  might  be  presumed  that  magnetite  is  present 
in  small  quantity,  and  that  the  rock  is  merely  a  variety  of  gabbro. 

The  dikes  of  the  country  are  almost  universally  of  diabase,  if  one 
may  decide  on  macroscopic  inspection.  But  they  present  an  endless 
diversity  of  conditions.  They  are  rather  fine-grained,  and  sometimes 
almost  aphauitic-  Generally  they  occupy  fissures  with  definite  walls, 
The  contiguous  rock  is  sometimes  greatly  altered  in  the  usual  way  but 
many  times  the  alteration,  even  in  argillyte,  is  very  slight.  The 
attitude  of  the  dikes  is  almost  always  nearly  vertical;  but  t  saw  one 
on  the  IVth  Arm  of  Knife  lake  (rocks  947-52)  dipping  30°  N.  N.  E  I 
have  not  discovered  any  system  in  the  direction  of  trend.  Occasion* 
ally,  a  dike  has  seemed  to  be  of  a  dioritic  character.  This  I  noticed 
most  particularly  on  some  of  the  islands  in  Burntside  lake  (XV  Rep. 
P  44). 

The  petrographic  investigation  of  the  eruptive  rocks  of  my  field  is 
an  important  work,  mostly  remaining  to  be  done. 
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6. — Vein  rocks.  Most  of  the  rocks  which  I  am  led  to  class  as  reins 
appear  to  me  to  have  had  a  noa-ernptive  origin.  The  majority  of  them 
are  granulitic  in  mineral'  nature,  conaisting  of  quartz  and  orthoclase. 
Often  one  or  the  other  ia  deficient  in  quantity.  Frequently  a  small 
percentage  of  mica  is  present;  and  sometimes  the  vein  consists  of  good 
granite.  Veins  of  this  class  are  apt  to  be  tortuous,  and  some  of  them 
are  surprisingly  so.  They  seldom  exceed  four  inches  in  diameter,  and 
generally  are  less.  They  abound  in  the  vicinity  of  the  passage  of 
gneiss  into  the  crystalline  schists.  They  .do  not  maintain  a  uniform 
width  for  any  considerable  distance,  like  the  dikes,  but  rapidly  dimin- 
ish and  disappear.  Unlike  the  dikes  theyexhibit  many  ramifications. 
In  some  cases,  these  are  so  numerous  as  to  give  the  formation  a  reticu- 
lated structure.  Many  veins  are  filled  with  pure  white  quartz.  The 
larger  ones,  which  attain  a  breadth  of  over  two  feet,  pursue  somewhat 
persistent  courses,  but  they  are  not  much  inclined  to  branch.  Some* 
times  quartz  veins  of  slender  diameter  are  seen  intersecting  beds  of 
schist  in  many  directions  in  a  reticulating  fashion;  and  sometimes  I 
have  traced  a  transition  from  an  earthy  schist  to  a  granulitic  or 
quartzitic  rock  effected  simply  through  the  excessive  abundance  of 
small  interlacing  quartz  veins.     Compare  XV  Rep.,  p.  136. 

Within  my  observations,  veins  of  quartz  carry  few  metallic  com- 
pounds except  pyrites.  In  several  cases,  this  mineral  has  been  ex- 
plored, and  even  mined,  in  the  belief  that  silver  or  g'old  would  be 
found  associated;  but  all  such  enterprises  are  now  abandoned.  Active 
work  however,  is  carried  on  in  T.  64-3E.,  upon  a  quartz  vein  said  to 
carry  silver,  and  believed  to  have  been  worked  by  a  prehistoric  raee. 
See  further,  §  21  of  this  report. 

§   36. — 8T8TEUA.TIO  BE8DLT6  OF  THESE   ASCHJEA.N   FISLD-BTUUIBB. 

1.  Horizons  of  geologic  discontinuitif.  The  most  recent  formation 
embraced  in  the  field  which  I  have  investigated  is  that  above  desig- 
nated the  Animike  series.  This  beyond  question,  represents  the 
characteristic  portion  of  the  Huronian,  as  defined  by  the  Canadian 
geologists  from  the  typical  region  north  of  lake  Huron.*     With  equal 

■  UDdoDbMdlj,  I  tblnk,  tb«  Cknkdlin  gcoJoclala  alao  Dinied  u  HnronlAn.  rocka  In  otbsr  r«giiw(  of 
verr  different  cbaracler,  and  holding  a  difIer«at)i«<tlDn  Id  Iba  gtoanl  miIm,  TbBonl;  elrcinuUKV 
jnilirjiiig  Iba  MoDtlBcatiOD,  appaiently,  waa  tbslr  aoperpoilUDn  ou  bedi  of  a  ciriUlllne  ehiracur.  X 
bave  malntilnwl  Uiat  tbe  beda  DOrniall;  iDbjicaDl  to  tba  ijpical  HnronUo  ira  dnplf  daflctafit,  aorlb 
of  laka  Enron,  but  maki  tbeir  appaaraDC*  npan  tbaahoreaof  lika  Sap«Tlor,«tba«ther  «aiaailatak~ 
ant;  purallellied  with  tba  nnroDlao  uriaks  Huron.  PrtclMlf  tbe  nmsapproxInitioD  or  tba  Anlmlk* 
and  pielaaBilgti  at  tba  wsatandDrClanfllDl  Ilka,  and  con tlnma  waadrard  along  ibe  ton tb  flank  of  Ih* 
Giant's  langa.  Tbe  pbanomena  here  and  In  Candt  ar*  explained  bj  tho  anppoalUoD  ot  a  progrniiTB 
fobildenceor  the  granitic  raglanB  during  the  depoBlllDn  of  Rie  Anlmlka 
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certainty,  the  Aoimike  does  not  reat  direct!;  on  cryetatline  scliist?  and 
goeisses.  It  resta  on  another,  older-looking  seriex  of  schists,  Btaadiog 
Tertically,  and  presentiog:  an  enormous  uncouformability;  tWa 
shows  the  ocoarrence  of  events  in  the  interval  between  the  two  series, 
of  sach  transforming  and  revolutionary  character  as  are  generally 
held  to  separate  two  geologic  ages  and  two  systems  ol  strata.  The 
petrographic  contrasts  of  the  two  series  have  the  same  significance. 
The  economic  products  are  similarly  contrasted.  The  Aoimike  series 
embraces  great  beds  of  magnetite;  the  older  series,  great  beds  of 
hiematite  and  limoDite.  The  members  of  the  Aoimike  series  are  all 
conformable  in  stratification,  and  appear  to  belong  to  one  age,  with 
its  varying  conditions  of  sedimentary  accum  illation. 

If  the  older  looking  schists  below  are  systemically  detached  from 
the  Animike  by  a  mechanical  break,  they  are  not  lean  certainly  de- 
tached from  the  still  older  crystalline  and  foliated  beds  by  a  mineralog- 
ical  break  wbicb  expresses  a  profound  change  in  the  conditions  of 
chemical  activity,  and  thus  implies  a  break  in  the  tenor  of  geologic 
history,  which  must  have  been  also  of  a  revolntiooary  character.  It  . 
appears  necessary  to  isolate  the  ha^matite-bearing  beds  from  the  crys- 
talline schists  as  well  as  from  the  Animike.  Thus  is  a  strstigrapliic 
system  disengaged  and  delimited  with  the  distinctness  and  certainty, 
which  we  must  for  convenieace  designate  by  a  name.  The  term  Ke- 
watin,  which  I  have  provisionally  employed,  was  not  proposed  in  a 
sense  so  restricted,  bat  embraced,  with  newer  strata,  the  entire  series 
of  crystalline  schists.  It  is  probable  that  some  one  of  the  numerous 
names  proposed  by  geologists  for  supposed  divisions  of  ArchieaB  or 
Eozoic  rocks,  may  prove  to  have  the  same  extension  as  is  here  given 
to  the  system  immediately  subjacent  to  the  Animike  or  Huronian.  It 
is  quite  possible  also,  that  an  older  term  will  be  found,  covering  the 
range  of  strata  embraced  in  the  actual  and  original  Huronian.  In 
ttiie  connection.  I  will  not  attempt  to  decide,  bat  employ  provisionally 
the  term  Huronian  now  so  well  understood.  For  the  subjacent  system 
I  willemptoy  alsoprovisionally,  theterm  Jfar^ue^jum;  but, if  another 
name  proves  hereafter  to  be  equivalent,  I  hope  the  term  here  suggested 
will  never  be  cited  as  a  synonym ;  for  of  synonyms  the  excess  is  al- 
ready burdensome.  As  to  the  known  rocks  older  than  the  Marquettian, 
they  are  united  in  one  division  by  their  common  crystalline  character, 
and  by  their  stractural  conformity.  That  real  anbedded  granites  and 
syenites  exist  I  have  no  reason  to  doubt,  but  they  are  not  embraced 
in  the  field  here  reported  on.  Even  when  found,  I  should  feel  led  to 
connect  them  in  geological  history  with  the  gneisses,  and  embrace 
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them  in  the  same  sjetem.  For  this  lowest  and  crystalline  system  the 
tei;pi  Laurentian  has  been  employed,  and  T  will  here  use  it — also  pro- 
visionally. 

Undoubtedly,  io  the  physical  history  of  the  earth's  crust,  other  and 
older  terranf^s  have  existed  and  disappeared — or  perhaps  even  still  ex- 
ist; but  they  are  for  the  present  subjects  of  merely  theoretical  study, 
and  of  course,  have  no  place  in  a  report  on  facts  of  observation. 

2.  Sucetasion  and  subordination  of  terranea.  These  views,  presented 
in  their  application  to,  Minnesota,  are  summarized  in  the  foIlowiDg 
table: 

HUBONiAN  Stbtkh.    (Compare  §2  of  this  report).        Over  4,082  feet. 
MagnttUic  Group.    33  feet. 

Dark,  laminated,  shaly  argillyte,  sometimes  magnetitic,  29  feet. 

Magnetitic  beds,  often  uppermost,  8  feet.  Place  of  sideritic  bed  ? 

Uuscovado,  uppermost  when  the  two  above  are  wanting,  4  feet. 
Siliceous  Group.    50  feet. 

Siliceous  argillytes  and  siliceous  and  jaspery  schists,  50  feet. 
Argiliitic  Group.    4,000  feet. 

Dark,  tamioated,  shaly  argillytes,  over  4,000  feet  in  Minnesota. 

(Bottom  of  the  system  aot  reached  at  contacts  seen  with  gneiss 
and  Marquettian}. 
Makquettian  Ststeh.  27,5(X)  feet. 

Ogiahke  Group.    10,000  feet,  but  local.    (Perhaps  half  this). 

Ogishke  conglomerate,  slaty  and  diabasic.    4,500  feet  each  side  of 
synclinal. 

Ogishke  dolotnyte,  included  in  the  conglomerate.     10  feet. 

Conglomerate  greenrock.     500  feet  each  side  of  synclipal. 
ToKtr  Group.     (Earthy  schists).     15,000  feet. 

Sericitic  and  argiliitic  schists,  with  beds  of  haematite,  5,000  feet' 

(These  sometimes  changed  to  chloritic  schists). 

(They  pass  eastward  into  schists  prevailingly  porphyrellitic). 

Stuntz  conglomerate,  porodyte  and  porphyrel,  20  feet. 
Oraywacke  Group.    2,500  feet. 

OrBywa(nte  and  hornfels. 

Gray  wacke  with  indications  of  fine  mica  and  hornblende  ("Nas- 
cent mica  schists.") 
Laubentiak  System.  89,500  feet. 

Vermitiott  Group.    Over  1,500  feet. 

Crystalline  schists — micaceous,  hornblendic,  dioritic,  granulitic. 
Gneissic  Group.     Over  88,000  feet. 

Chlorite  gneiss.    (Not  universally  developed). 
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Saganaga,  White  Iron  aud  Basswood  t^neisseR. 

Thus  the  crystalline  schists  and  goeieses  fall  entirely  witl 
Laurentian  system.  Them  are  no  Huronian  gneisses  in  Min 
We  find  nothing  of  "  older  "  and  "  newer  "  gneisses.  We 
"clay-slates  "  beneath  the  horizon  of  the  crystalline  schists, 
cannot  deny  theexistenceof  a  different  state  of  things  in  other  i 
To  me  it  seems  probable,  honreTer,  that  a  comparatively  undi! 
region,  like  northeastern  Minnesota,  must  approach  near  to  a 
exhibit  of  the  real  succession  of  the  Archaean  rocks. 

5  37.       SOME   VIBWB    OH    PHIMITIVB   GEOLOGIC  HISTORY. 

In  concluding  my  report'for  1886,  I  recorded  some  itatemen 
eating  my  tendency,  on  a  provisional  interpretation  of  the  o 
tioDS  then  completed,  to  ascribe  a  more  important  agency  't< 
morphism,  in  thehiatory  of  Archtean  rocks,  than  it  had  beencus 
for  German  students  of  geognosy  and  petrography  to  admit. 
HOW  extended  my  field  studies  of  rocks  of  this  age  over  another 
and  I  confess  I  have  not  discovered  reasons  for  renouncing  thi 
ions  heretofore  shadowed  forth.  The  facts  stated  and  illustr 
my  former  report  still  exist;  and  many  more  facts  of  the  sami 
have  been  noted  during  the  season  of  1887.  While  I  cannot 
priately  enlarge,  in  this  place,  upon  the  bearing  of  these  fact 
sire  to  emphasize  the  conviction  that  nearly  all  the  bedded  terr 
northeastern  Minnesota  have  been  once  marine  sediments;  ai 
reached  their  present  conditions  through  the  action  of  molecul 
to  some  extent,  mechanical  forces,  in  the  presence  of  heat,  wa 
natural  re-agents. 

As  to  the  eruptive  origin  of  the  hiematites  and  associated  jss 
the  evidences  of  it  are  so  slender  that  the  doctrine  would  oulj 
my  wonder,  if  it  were  not  held  by  a  few  geologists  of  good  repu 
The  diScuIties  of  that  view  are  many,  but  1  must  embrace  i 
occasion  to  set  them  forth.  As  to  the  eruptive  nature  of 
chloritic  and  sericitic  schists,  I  have  already  said  enough  to  j 
presstou  to  my  present  dissent.  But  I  wish  to  be  understood  t 
ing  the  question  open  for  further  evidence.  The  gabbros,  i 
diabases  and  dolerytes  t  freely  admit  to  have  reached  the  surfa 
state  probably  molten.  The  crystalline  schists  appear  to  me 
been  original  sediments  which  have  been  partly  decomposed  at 
in  new  combinations  while  in  a  semi-plastic  state  occasioned  I 
and  alkaline  waters.     In  the  gneisses,  the  same  class  of  chat 
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pears  lo  me  to  have  been  carried  further.  Even  here,  the  impress  of 
original  stratiBcation  is  retained.  I  have  no  reason  to  doubt,  hoxr- 
ever,  that  terranes  exist  in  which  theae  changes  have  proceeded  so  far 
as  to  obliterate  all  traces  of  original  stratification.  Such  a  result 
would  require  the  attainment  of  a  conditioa  of  semi-fiuidity  anch  that 
pressure— of  steam,  gases  or  crustal  movements — would  readily 
squeeze  the  product  into  fissures  through  the  less  softened  strata,  or 
into  spaces  between  them.  Thus  would  result  the  phenomena  of 
granitic  veins  without  the  necessity  of  postulating  a  deep  molten 
source  for  any  of  the  older  granites. 

I  repeat  the  conviction  heretofore  expressed,  that  probably  none  of 
our  granites,  viewed  as  changed  sediments,  represent  the  oldest  sedi* 
theutation  on  the  globe.  It  is  puerile  to  imagine  that  the  history  of 
the  world  has  not  been  long  enough,  and  its  early  epochs  revolutionary 
enough  to  have  transformed  and  blotted  from  recognition  the  earliest 
deposits  of  the  ocean.  More  puerile  is  the  fancy  that  in  the  wide- 
spread areas  of  granite  and  gneiss  nature  has  preserved  patches  of  the 
original  fire-formed  crust  of  the  planet.  Equally  inadequate,  it  seems 
to  me,  is  the  opinion  that  these  granitic  patches  are  cooled  outburvts 
from  a  molten  interior,  through  a  crust  either  sedimentary  or  igneous 
in  origin.  Such  views  belong  to  the  infancy  of  the  science,  and  sur- 
vive only  in  conservative  minds  A  present  crystalline  condition  is  a 
fact  which  bears  on  the  mineralogical  relations  of  a  rock,  but  of  itself 
sheds  no  light  on  rock-histories.  It  testifies  to  a  present  fact,  not  to 
&  past  genesis.  Of  the  latter  a  wider  range  of  evidence  must  speak. 
The  revelations  of  the  polarized  ray  are  almost  a  work  of  magic,  bnt 
there  is  danger  of  over-estimating  their  significance.  Petrographic 
studies  possess  too  much  interest  and  value  to  be  weighted  with  the 
responsibility  of  sanctioning  theories  of  general  geogony  which  de- 
mand the  widest  possible  range  of  investigation,  under  the  guidance 
of  broad  and  many-sided  intelligence. 

Jf«m. — In  coDDecllon  wilh  the  conglompnte  at  Wonder  island,  in  t1i«  aaganag* 
gneiss,  see  descriptions  of  the  Obermittweida  conglomenle  desciibed  by  various 
aulhora,  especially  by  Professors  Hugh^  ted  Bonney  In  Quarterly  Journal  of  the 
O«ologieal  Soeieiy  for  Feb.  1,  I86S,  pp.  20-31,  and  Ihe  further  citations  there  glvea. 
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CATALOGtTE  OF  ROCKS  WITH  CORRESPOND 
TIES. 

[Loc&lities  are  given  mote  preciself  in  tbe  report 


L  urttywkcue 

I  Qraywacke  bIoU 

I  Graywacfce  slate,  tblck 

I  Gnifwacke  slste,  tbin. 

Arglllitic  gray wacke  tilate 

i  Argillyte  

'  Porphyritlcally  quartzose  porod;te.. 

i  Serfcitic  schist 

I  Sericitic  Bchiat  w.  quartz  gnina 

)  Quartz  Teina in  grayweckeachlat.. .. 

L  Oider  system  of  dikea  (ao^called)  . . . 

)  Later aystem  of  dikea  (so-called).... 

I  PorodTte(ao-called) 


Poroditlo  f elay  t 
t  QuarlzyteCao-called).. 


Porphyriticallj  quartzoee  porodyte.. 


r  iJarhsugitlcscb.  w.  fels  and  q 

I   Compact  graywacke 

'   Oraywacke 

I   Pelaitic  schist 

Chlorine  »erictt!c  schiat 

1  Sericittc  scbUt  with  rusty  blotches  . . 

I    Qraywacke 

:   QuartzoM  porphyry 

Quartz  porphyry 

felayte,  hluish,  flne  compact 

Anamesyte-tike. 

Ansmesyte-like 

Chloritic  sch.  very  irregular 

■"nartz  porphyry 

rayWBcke,  compact 

'    Jsapery  btematite 

Grayw'acke,  partly  chloritic 

Qraywacke,  massive,  chloritic 

Oraywacke,  massive,  metallic .. 

Black  Jasper  schist 

Cbloriticscbiat,  dark   

Qraywacke,  epldotic  w,  heulaadite.. 

Qraywacke,  ferruginous 

d  Sericltic  acbist,  compact  

Chloritic  aertcillc  acbist 

46 
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APPENDIX  1.— Continued. 


BKIEP  DESCRIPTION. 


fl  ICblor.  BericUic  echiBt 

7  iSericltic  scbia't 

8  l^ricitic  ecbUt 

9  .Chtnnlic  grajwacke,  w.  red  m. . .. 

0  Itjuartz 

1  ji^riciUc  mica  achist 

2  Micaceous  hornblende  acb 

''■i  iHornblendic  magnetic  scb 

SAfNaacenl  mica  Bcliat 

4.  lOranulyte  vein 

5  Biotite  syenite 

6  Syenitew  fragmenU  of  h  ecb.... 

7  Sjenltic  gaeisa 

8  ifjyenite  nitb  vein 

9  Syenite,  much  red  ortbocl 

0  iMuBcovileBchist 

1  lUiiscovJtegchi'i ., 

2  jtJyenile  w  glassy  feldspar .' 

a  :Uoriiblendic?  (augltic?)  inic.  sch.. 

4  l&ugile  or  chlorite  rock 

5  iSjenlte  w.  glassy  feldspar 

6  l&ueile  rock 

7  Ktid  syeolte  w.  vein  of  syenite.... 

8  SveDlleKDeiss 

9  UuscoTit.  bomb.  Bcb  andsyen.... 

0  Syenite 

1  Biotitic  quartz  diabase 

2  Biolilic  diabaae  w.  ortbocl 

3  Bialitic  syenite 

1   Fel»iilc  and  earthy  rock 

B    Felsllic  and  earthy  rock 

S   Micaceous  gravwacke  acblst 

7   Felaitic  boniblendic  sch 

9   dericltic  siiiceous  schist 

9    Mica  schist 

Q    Diabaae  from  dike 

1  Porphyrltic  syenite 

2  Black  mineral 

3  Porphyritic  mica  schist 

1    dydromlca  schist 

S    l*orphyry  (porphyrelt) 

S    Banded  jaspily te 

7    Best  iron  ore 

i  jChloritBrock.. 

3  ISericitlc  satai~' 

:>  Felsitlc  sclifai 

1    Sericitic  schtst 

Z  Sericitic  schist,  greenish  grains.. 

3   Sericitic  schist 

1  Sericitic  argil lyte  

i   ('ericitic  argiliyte  

G  Sericitic  schist 

7   Sericitic  schist 

S  Sericitic  pseudo-conglomerate. . , 

9  Sericitic  schist,  chloritlc  spots.  . 


••■s 


White  Iron  lake. . 


;  Qarden  lake. . 
farm  lake. . . . 
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BRIEF  DESCRIPTION. 


3  'p< 

.ib  Di 

2M  [Syenite 

aOs   Hf eniU 

20e    Srenite  ir  greeniih  bombi 

£07   Fine  compact  gneiss 

208  Fine  compact  jiDeisa 

209  Interbedded  fnelag  end  bornbl.  ecb . . 

210  OraywHckeDliic  mica  sch 

211  Urafvackenltio  mice  sch 

212  MlCHScblst    

Sl3  Syen 


'   Snowbank  )ake.. 


OlIflBS , 

Very  coarse  syenite 

Graywackenitic  ctilor.  scb 

Hica  schist,  very  One 

i  Graywackeecbist 

Dii>ryle  scblsl  

'  Srenitlc  bornblendic  schlat 

Felsitic  scbUt 

•  Sericilic  scbist. 

:  tiericltlc  acblst 

'   Compact  argilliiic  scbist 

Tbin,  lamiaated  argillyte 

'   Argiliitic  sericilic  scbist  

'^Ar^lliticsericltic  scbist 

I   Sencitic  scbist 

'   FeisltlcscbiHlfporodilict) 

)  Sencitic  felsitic  scbist 

Chloritic  sericitlc  scbist 

I  Bchlst  in  coDlact  wltb  dike 

!    Dioryte  In  the  above  scbist  

Syemie  in  Hcbtbt  G65 

Cbloritic  sericilic  scbist 

<    Relation  of  quartz  and  schist 

Cbloritic  sencitic  schist  w,  q.  grains 
'    Arglllyte  and  quartz 

Sencitic  argillyte 

I    Argillyte r 

Sencitic  scb.  and  lamina  of  q 

;   Plicated  scb.  w.  q.  lamina 

I    Ser.  icii,  w.  q.  and  fels.  grains 


246  Gravelly  aerlcl tic  scbist 

247  jDiabaae  from  dike  

24S  Quartz  and  black  argillyte 

249  !  IJiabaHe  from  dike 

350  lArRillyte,  fiee,  dark 

251  'Uike  material  (peculiar) 

252  IChloriterock 

253  Aphantllc,  siliceous  sericit.  sch.. 

254  I  Apbaniiic  sericitlc,  scbist 

25G  Sericitlc  schist 


1  Sucker  lake... 
.  Uarp  lake..  .. 
t   Newton  lake.. 
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lEP  DBbCRIFTION. 


ih.  w.  shining  scAleB 

ica  schist 

leiu 

I  schist 

n  conta<:t  v.  gneiss 

liomblende  schist 

bom  blende  BClilst 

•taiu'.'.'.'.'. .'.'.'.'.'.   ".'.'.'.'.'.'. 

tic  bornblende  sch  

ihist  

elss  with  cliloriM 

ibist 

nitlc  gneiss 

bleode  schist 

hlorite  rock 

t   

iM  rocli  S24,  ttep.  t8S7.  p.lQS) 

tic  schist 

granite  (silverj  m.) 

jnellar  hornbl. ) 


Newton  take.. 


eiss    

lacovite  schist... 
bedded  gneiss .. . 
Id  spar  and  mica . 
chloKte  gneiss  . 
ericitlc  schist... 

Dm  dike 

ericUic  schist     . 


ibltiriiic  gneiss  . . 
ibloritk  enetsB... 
porphjrel 

c  diabase  schist.. 

ic  diftbase 

ious  slate 


Kekequabic  lake,. 
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BBIEP  DESCRIPTION. 


HUte-colored  alnte,  eofiei 
Dibe-rocb  across  slate. . 
Pine,  hard,  bluiih  slate. 
A.rgillyle, 

Porphjrel 

Porphyry 

DUbsKF 

Conglomerate 

Porphyritio  conglomerate 

UUbasic  groundmass  of  congl 

Slaty,  micaceous  argillvte 

Slate  and  granular  rook 

Slate  with  pebbles 

Conglomerate  ill  defloed 

Blac\  siliceous  argitlyie  (see  corrections 

and  additions)  

Dlabasic  grouudmass 

BUto  and  groundmass 

Oreea,  dia6a«ic  groundmass. 

Diabaslc  groundmass 

»ericitlc  schist 

Sencilic  chtofitlc  schist 

Sencltic,  1st  gradation 

^ericitlc,  3d  gradation 

Sericitlc,  3d  gradation   ' 

Porphyritio  schist 

•'Green  rock"   

Qreen  rock,  from  summit... 

Porphyritio  rock ... 

Eruptive  rock 

diate  

Porphyritic,  but  gravelly 

Greenstone  congloro  — "' 


Porphyrr  p 
Porphyritic 


.   'yrUi 

Grttvefjy  tr  

Greenstone  (like  342)  columnar. . 

Erupted  rock 

Plinly  slate 

Oi&ywocke-like. 

Muscovado -gabbroT 

Q  ray  wftcke  ■like 

Massive  graywacke 

HiCBceouH  gabbrolytet 

Oabbro 

Oabbro 

Gabbrolyte  

Band  ot  iron-bearing  rock 

Si  deri  tier  rock 

Purphyrel 

Porphyrel 

Porphyrcl... 

Porphyrel 

araj  wacke-  like 

Dike-rock 


.    Kekequabio  lake 
'  Ogishke  Huncie 
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K   ,              BRIEF  DESCRIPTION. 

•g   1 

1 

1 

REGION. 

1 

f| 

153 
IG3 
1S4 
IM 
1G4 
169 
1G5 
IGS 
IBS 
IC5 
15S 

iGe 

149 
149 

149 

Kekequabic  lake  ... 

3          S 

8         S 

3           T 

meriticBcb 

3          7 

ift™"  '!'.!"  ::::::::::::■ 

ok 

eliyte 

idgranulitic 

8          1 

ISO 

3.         7 

F  DESCRIPTION. 

1 

REGION. 

14G 
148 

Port  Finley,  Csnad«. 

147 
147 
147 
14S 
149 
149 
160 
150 
151 
151 
151 
161 
152 
1G2 
163 
15S 
154 
164 
164 
IBS 
156 

ige  condilion 

iloid..... 

1%  raileN.W.fromThMsaloD 

J^Jte 

,, 

[C»n. 
2>iniile8N.W.froni  Thessalon 
3  miles  N  W.  from  Thesnlon 

6>^inileBN.W.fT0m  Thessalon 
[Can. 

^  mDe  from  Ansonfa,  Can. 

lyfimwione 
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1 

1 

BRIEF  DESCIUPTION. 

1 
t 

BEGION. 

411 

'91 

ISl 
161 

ie2 

102 
162 
161 
163 
183 
163 
163 

41H 

3illceoiw  slate                            

4I<< 

421 

Stiine,  completely  dioritlc 

" 

4£t» 

163 
163 
163 
168 
1S6 
166 
166 

425 

aedpetroiifw^..:.!:^:;;'::::::::::".:: 

437 

Flint 

4nfl 

I  mile  W.  o(  Anaonla,  Can. 

4m 

d.W.^  MC.  B,  Ufroy,  Can. 

431 

4'W 

4f;i 

[Can. 
]4  mile  S.  W.  from  Ottartail, 

157 
156 

Wi 

4:111 

lOan. 

158 

4!W 

Uheny  iimoBloM 

Valley  of  Thossalon,  near 
Tbegsalun,  Canadn. 

2  milea  N.  from  Otter  tall, Can. 

2  miles  B.  from  Mutraj'a  Cor- 
nets, Can. 

43U 
440 
441 
44S 

Animike  slate 

ise 

158 
15!) 
159 
1C9 
159 
159 
ISO 
360 
155 
156 

444 

Murmy'i  CornerB,  Canada. 

44R 

4S1 
4S2 

Uiabaee  b laic  embraced  in  above 

Yellowish  cherty  limestone 

155 
155 

'Boap  rock"  of  miners 

BIste  pMsing  tohffimatlte.  . 
Conglomerate  OTer  bwmaliti 
Bluta  


yericitkralale 

Porphyrel  in  contact  w,  same 

Congtomerilic  schist 

miiceouB  dark  band  in  sumc. . 


■tdqi        „   _ 
Pure  amorphous  talc . . 

Crjatalline  Ulc 

47 
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IIEF  DESCKIPTION, 


Jljie 

iljte  (aaaljBi*  b;  Taft} . . . 

Ilyte 

Ilyte  (analjaJB  b;  Tnf t) . . . 
with  Hartit«  crjitoU  . . . 

iblorlle  BCluM  

-called) .... 

■called) 

ind  granite  in  contact... 

dike  in  granite 

sertcUlc  mailer....---  . 

lied  saodst.  and  liiGmat. . 

c  Billca  and  hccniAt 

litDDiatite 

thtoritJo  rock 

\jte 

nortli-JippiDg 


Ut 

siticBCfaiBl 

ving  croM  banding 

stoaedike 

>Bt  wilta  cross  banding  . 
Bast  and  west) 


<   Near  Teal  lake,  " 

BluQ  street,  Marquette,  H. 
BluS  Btreet,  Marquette,  Mich 


N'r  Colby  mine,  BeSBemcr" 
Valley  mine,  "        " 

N'r  Aurora  mine, Iron w'd" 


^  mile  B.  Iron  King  a 


;nelBB  (pink) 

ck 

vein  of  felsyle.... 
Ink  mixed 

(T)rock".'!!'.'.,'." 
n.  some  feldspar.. 

larlzyte 

ritfa  cijstala  fels 

Bcliist 


1S9    PcQokce  Gap,  Wii. 
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8TATK  OEOLOQIST. 
APPENDIX  1— Contim 


BRIEF  DESCRIPTION. 


>  m  I  iceoiu  schist 

i  Siliceous  adiiat  banded 

'  Siliceous  argillyie 

I  Sericitlc  srgillyte 

I  Hagnetitlc  siliceous  schist . . . . 

)  Magnetltic  schist  

Black,  c&rbonaceousargitlfte.. 

:  Dark  speckled  argillfte 

:  Graywacke,  flne 


Siliceous  argillyte. 

Fliulj  argilTyte.... 

iSthceouB  argillyte  .. 

lOreeuish  bands  in  last  . 

F^om  a  bowlder.. 

Diabasic  schUt . . 

Diabaeic  couglomeiate.. 

Pelsiticsilicenus  schist-   . 

Diabasic  slate  and  argillyte. . 

Flue.  s)atv  argillyte.    . 

StuQtz  conglomerate. . 

Stuntz  coDglomerate.. 

Siliceous  argillyte. . 

Qraywacke. 

Qraywacke. 

Slaiy  graywache. 

Stuntz  conglom.  fr.  bowlder.. 

FIfnty  argillyl 
1    Stunlz  conglomerate, 
1   Sericltic  felsitic  schist.. 

Potphyrilic  Stunt*  conglom  . 

Silicious  argllljte . . 

Poioditic  rock 

Porodyle 

Porodyte 

Porodyte       . , 

Fine-teitured  graywache    . 

Diabase 

I    Qraywacke 

i   Chlorite  gneiss.. 
'   Qr»ywacke 
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SIXTEENTH  AinTUiLL  BEFOKT 
APPENDIX  1— Continued 


BKIEF  DESCaiPTlON. 


irglllyW 

Dark,  fine  gr&ywacke 

Orayw&cke 

Siliceous  argilljte 

SilicaouB  argillyte 

Porphyroid  gmvwBcke .. 

Compact  grsnulvte 

Compact  grannlyte , 

Argt I lyie,  characteristic 

Oraywacke  interstrotifled  

Porphyroid  gray  wacke 

QuartzoBe  granulyte 

Coarse  chiorite  Byeaile 

Chlorite  syenite  

Syenite 

^entte 

nne  syenite 

Byenlle    

Syenite 

Syenite  witli  orange  lichen 

Syenite 

(jilorite  syenite,  gen.  condit 

Chlorite  syenite,  liighly  cbloritic 

Qrajwacke,  ddrk  and  nne 

Qrajwacke  (im  a-rata) 

OrayWHCke 

Porpbyrel 

Conglomerilic,  chlorit,  grayw 

Cliloritlc  gruundmaaa  w.  iron 

Included  angular  maas 

(Wanting) 

Laminated  chlorite  rock 

Soartz  from  a  vein 
labase 

Graywacke 

Gneiss  and  chlorite  rock  {»««  erralum).. 

Syenite 

Syenite 

Mganaga  syenite 

Graywackenitio  conglom 

Saganaga  syenite 

Ordinary  Bagauaga  ayenlte 

Fine  granulyte  included 

Bvenlte  with  chlorite  rock 

neoe  of  Included  chlorite  ruck 

Included  chlorite  schist 

Pebble  oF  fine  syenite 

Same  fine  srenlte  stntiBed 

Pebble  of  cbloritic  diabase 

Syenite  with  carbon,  copper 

Saganaga  syenite 

Baganaga  syenite 

Syenite  with  pebble 

Syenite  with  pebble 


Otter Trwk  lake.. 


Oak  lake 

Sagannga  lake. . 


Red  Rock  lake  .. 
Vf.  Seagull  lake.. 


W.  Seagull  l«ke. . 
Seagull  lake 
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APPENDIX   1.— Uontinued. 


BRIEF  DESCRIPTION. 


Ti^ 


SIS   Saganaga  ayeiiiM 

614  Haganaga  syenite 

615  Lamellar  augite,  coarse 

616  Lamellar  augite,  flue 

617  Lamellar  augite,  w,  teldap 

618  Augite,  feldspar  aud  epldote  

61B    Soft  lamellar  mineral 

6W   Pale  green  augite 

621    Augite  hypoByeoite  (r I 

632  Qreeuisli,  i.raDsparent  augite 

623    Like  615,  but  pale  greOD 

634   Bagansgs  ajenite  w.  pebbles 

62S   IJagauaga  syenite 

636   tijenite  from  dike 

827   Niganaga  syenite 

638  Red  felB.  and  cblor.  horbl 

639  Black  Bjeuite '. ... 

630  Diabase  

631  Tbin  lamellar  augite  like  61B 

633  Like  628 

633  Hicaceoua  gneiss 

634  ShowiDg  alatinesB 

635  More  solid  partions 

636  itjhowing  Ibe  cleavage 

637  'Bhowlng  warped  parallel  lam 

638  QuarlE  Irom  a  vein 

639  l^enite  and  chlor.  ayemte 

640  IJiotile  gueiss     

641  Cblorite-augitic  rock 

642  MoBlly  I imellar  augite 

643  Feldspar  and  q.  from  dike 

644  Formaliun  coutaining  Ibe  dike 

645  Saganaga  syenite 

646  (taganaga  syenite 

647  Saganaga  syenite 

648  ^gHuaga  Byenile 

ft49   Gneisaic  syenite  (No.  882) 

650  SsgacagB  Byeuite 

651  Hagnetiiic  scbist  fiagmeotB 

653    Magnelitic  graywacke 

6624  Flinty  slate 

653  Diabaae 

654  Qabbro..'.... 

635    Diabase 

656  Magnetite  end  feldspar 

6666Gabbro 

656^  Diabase  with  mucb  magnetite 

657  Like  656i.  without  msgnetile 

656    I 'onglomeritic  variety 

659    Hagnetitic  specimen*. 

560    Magnetitic  Blale 

661    Slate  from  ledge 

663  Magnetite  from  band 

663  Magnetite  from  laminated  portion.. 

664  Spedmen  Of  the  slate 


tiunQlntkke. 
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BTATI  OSOLOQIBT. 
APPENDIX  I.— Continued. 


BRIEF  DESCRIPTION. 


Siate~*arleties 

Magnetite— varie  lies. 

MagnetUlc  sl&te 

Hsgn%titlc  slate,  diabaee  looking  . 

Breccift  hi  magaetttic  Bl&le 

Floe  noryte 

Argill;te  in  vertical  poBltiou 

Vertical  argillyte 

Sericitlc  argil  lyte 

Sericitic  argillyte 

Two  stnictores  in  slate 

Argillyto  abowlog  two  struct 

Argillyte  witb  quart)-.  graioB 

Qiiartz-porphyriiic  aUto 

forphyrilicaericito-arfiillyle 

I'orpbyrelloid  eUle 

While  opaque  iiuartz 

Plain  aclUBt  witti  two  ilructuroB. . . 

Porphyrelloid  rock 

Pnrpbyrelloid  elate. . 


Bioilte  gnelsBfrom  rragmenta. . 

Interleaved  phyllyte 

Uroynacke 

penile 

G^ranular  magnetitic  rock 

Otabasic  (!)  rock 

Qabbro 

Qabbro  and  mucb  magnetite  . . . 

Hagnelllic  Animike 

Qrey  Animike  elate 

Fine  noryte 

Qabbro 

Qabbro  

Qabbro 

Animike  srgillyte 

Magnetillc  Animike 

Iron  rock 

Fine  noryte 

BUck  rusty  Anim  slate 

Kine  dark,  beavy  notyte 

Coarse  gabbro  w,  magnetite 

Three  Tarieties  of  Animike 

Cosne  gabbro 

Animike  with  pure  mag 

Gabbro 

Dolonnyte  and  quartz  fr.  gab.  .. 

Diabase  from  dike 

Olivinltictrap...  

Gabbro 

Ol  ivi  a  i  tic  gabbro 

Animike  aTate 

Blate,  prevtiling  character 

Darker,  tblck  bedded  slate 
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SIXT&BHTH  ANHtTAL  BSPOBT 
APPENDIX  1.— ConUnued. 


BBtEF  DE8CKIPTI0N. 


}abbro  from  dike 

foinUge  of  slate 

Peculiar  gabbro 

Odbbro 

dyenite  goeias 

ilate,  iaconl.  w.  gabbro 

Qabbro  In  cont.  w.  alate 

Qabbro  1  ft.  above  slatti 

Qabbro  4  ft.  above  skte 

Qabbro  10  ft.  above  state 

Flint  from  flint  bed 

Kewatin  slates  contorted 

Sample  of  suppoeed  eruptive . . . . 
GonditioD  admitted  not  eraptive. 
Condillon  also  not  eruptive. .  ... 
Other  examples  from  same  place 

Qabbro 

Magnetite  in  gabbro 

Oabbro  with  titaniferous  irou . . . . 

Anlmike  rock  fr.  bowlder 

Muscovado 

Rusted  Animike  slate 

TitaniferouB  gabbro 

Muscovado 

Pebbles  In  sjenite  bowlder 

Hsmalitic  rock 

Sencilic  argllly te 

Porphjrillc  porodyte 

Semi-crystalline  sericitic  sell . . .  - 

Sfenitic-loobing  KewatlD   -'■ 

Porphyrllic  porodyte  

Uralitie  syenite  gneiss 

Muscovite  gneiss 

Transition  to  gneiss 

Transition  to  gneiss 

Transition  to  mica  tcblst       

Dike  rock 

AugilicT  band  In  Schist 

Conglomeritic  iron  ore 

Iron  carbonate  fr.  Anim 

Ulack  iron  ore 

Incipient  muscovado 

Iron  curbonate  hpds 

[)ark  Animike  with  iron 

Breciiated  Animikc 

Svcniie  gneias 

Hornblende  schist  pebble 

Contact  of  last  two 

Diibase  from  dike  (MB) 

Formal  ive  muscovado 

Matfnetile  tn  contact  w.  883 

Onlilic  quarlzyta  

Iron-bearing  Anlmike 

mate  w.  scrobiciilkte  surface  . . . . 


Moose  lake. 
South  lake. 
North  lake. 


Ounflint  Lake. 
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STATK    GEOLOGIST, 
APPENDIX  1.— Continued. 


BniEF  DESCRIPTION. 


828  Chertjr  concretions  (Batracboidea) . 

829  Magnetite  at  Burf ace 

830  Quartzose  mugcovado 

831  Bluish,  muscov&do-like 

832  HfEmatite   

S33    Gneiss  under  btc  ma  lite 

834  Ancient  soil  betHeen  the  two 

835  Quartz 

836  Samples  of  tbe  formation 

B37   Samples  S  rods  norlb 

838  Bample  from 

839  Weathered  surface 

£40    Rounded  included  mass 

541  Withreddisb-wcatheriDgfels 

542  Viridltic  syenite . , , 

843  Qnariziferous  granulnr  folsjte 

844  tTeisi-chlorttc  nrgillyte 

845  Argillo-micnceouB  schist 

848    Porpbyrelloid  graywacko 

817    Felsfte  schist 

848    Felsyle  schist 

84.9    Diabase  from  dike 

SflO    Chlorite  granulyte 

SSI    Qreenatone 

8S2    Diabase 

8S:f  Oreenatone  w ,  much  feldspar 

BS4    Greenstone  of  fine  texture 

8SG    Ureenstone  coarser 

8SSS  Bericitic  folsyic  schist 

856  Like  SAS^  but  harder 

857  Sericiticorchloritic  felsyte 

8£S    Sericilic  felsjte  (schist  f) 

869    Chloritic  felsyle 

860    Porpbyrelloid  chlorite -felsyle 

661   Aphanitic  dialMse 

862  {Diabase,  same  dike 

863  Sericitic  schist 

S64    Bericitic  rchist 

8BS    Sericitlc  chlorite  felsyte 

866  Argillo-fel  si  tic  schist 

867  Kock  8  rods  farther  along  shore 

868  Chloritic  sericltic  schist 

869  Obscure  conglomerate  

870  JCompact  chloritic  argillyte 

871  Chlorite  syenite  pebble 

873  Herldtic  schist 

8T3   tiericitic  schist 

874  Compact  argiililic  rock 

875  Like  874  but  w.  purplish  tints 

876  Oreenstone-like  

877  Qreenatone  passing  to  cblor.  sch... 

878  GreeDStone ;»  f  t.  ^.  877 

879  Greenstone 

S80   SericiUc  argillyte 

B81  jDiabasic  conglomerate 

48 
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APPENDIX  I— Coutinued. 


Chloritic  ftrgllljrte 

biericitic  Kbilt 

Cbloritlc  eerlcitic  acblit 

[acipieat  porphvrel 

Red  jiui>er  aod  hsmiiiile 

Porpbyritic  coaglomerale 

Bericiticgiit 

Sericitic  grit 

Quftrtzgril 

nenciUc  BcLlBt 

Brecciated  dolomyte 

Bericilic  arglUltic  dolomjte 

SI]ico-argilIu«ou*  al&te 

Felsillc  grit 

Qritiy  argillyte 

Oiabaae  coDglomerate 

Sericito  argillaceous  alate 

Argillo-felsitic  groundmtkss 

ijpEerdldal  concratiocs 

Cungloraerate 

Porphyrel 

Matrix  shoving  bedding  lines.... 

Porpbyritically  quutzoae  coogl  . . 

Argillyte 

Fine  grittj  cooglomerale 

Graywacke 

Qraywacke 

Qtaywacke  or  graundmaea 

Argillyte  w.  crys.  of  felds 

Compact  argillyte 

Argillyte 

Slaty  argillyte , 

CoDglomerate 

Porphyreiloid  conglomerate 

Conglomerate  (Ogisbke) 

Gruundmaaa  of  conglom 

Banded  argillyte 

Banded  argillyte 

Eenatin  alate 

Animike  slate 

Schtsloaity  and  bedding  

Sedimentary  and  schiatic  struc... 

Two  structures  conformable 

Paroditic  porphyreiloid  slate 

Noryle  t 

Noryte  and  porphyry  In  coot 

fragment  of  porphyry  in  noryle.  . . 

Purple  porphyry 

Porpbyritic  greenstone 

Kewaiio,  showing  two  structures. . 

Amygdaloid  porphyry 

Varieties  of  purple  porphyry 

Kewatln  argillyte. , 

Finely  porpbyritic  schist   


Fmely  porpbyritic  sc 
Porphyreiloid  rock. , 


Town  Line  lake  . 


Ogiahke  Huncue  lake 
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STATE  GEOLOGIST. 
APPENDIX  I.— CoDtiDued. 


BRIEF  DB8CRIPTI0N. 


937    '•  Pulpit  rook"  Donrte 

S38  teraj  felBilic  slate 

939   latCTUmiDated  argUlvte 

&40   Qrsf  fetaitlc  rock 

941  Banded  Brgilljte . 

942  Stuntz  cooglomeratv 

943  BiliceoUG  trgtllfte  ( Animike!) . . 

944  StuDtz  ooDglomente  

945  piabMe  from  dike 

945i  Porphral  with  fragmenia 

946  Arglllyte  (Animiket) 

947  Diabase  from  dike 

948  Slate  ia  contact 

949  Geoerml  character  of  slat« 

950  C«arae  material  interbodded.  , 
Floe,  hard,  diabase-iookiog.... 
Con  glome  ritic  orbrecciated.... 
Chlorite  argilljte 


988 


Blaty  porpnj 
Hillbeoua  pu 
Porpbyrelli 


'   Conglomeritic  porphy rel 

'    Porphyrellyte 

>   Oabbro  with  msKDetlte 

L    Flinty  porphyrellyte,  contact. . . . 

!    Magnetitic  gabbro,  contact 

i   Oabbro     

I   Gray  semi-ciystalline  slate 

i    Average  gabbro 

i    Qabbro  slate   

'   Oliviniiic  gabbro 

I    Breenttone 

'    Magnetitic  gabbre 

'   Qabbro  w.  while  feldspar. 

Qabbro  from  N.  bluff 

!   Qabbro  w.  much  olivine 

'■  SiliceouB  schist 

:   Gabbro 

'  Arf^Ilyte  bEcomlog  mica  schist.. 
'    Eawasachong  argiOyte 

Porphyrel 

Micaceous  green  rock 

Sericitic  schist 

Qnsrtzitic  argillyte 

Hogneti  tic  siliceous  (late 

Band«d  qaartzyt« 

Hlca  sch.  and  magnetlt.  quartz  . 

Hlcaand  chloiitic  (chitt 

Uomblende  sch.  w.  above 

Porpbyrellitic  schist 

'Of     Micaceous  schist 

^88     CmmbliDg  sericitic  sch 

989  Fine  banded  quartzjrte 

990  [Graphite,  pear  Tower 


Canadian  Lake.. 


,'3 
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SIXTEBNTU    AHHDAL   REPORT 


APPENDIX  II. 

Cataloniic  of  l<ikr.»  and  porUnjvn  aloiitf  ihc  nafional  boundary. 


Lake  Sqpekior. 

1.  Grand  ForUge. 

S  milea.    XVI  Report,  p.  291. 

PioEoM  River. 

2.  Partridge  PorUge. 

.29  mile.    XVI  Report,  p.  289. 

PiQKOH  RrvKR. 

3.  Eoglish  Portage. 

.33  mile.    XVI  Report,  p  289. 

Pill  ROM  RiTKR. 

4.  Portage. 

.6  mile.    XVI  Report,  p.  2B8. 

PlOBOK  KtrBB. 

5.  Long  Portage. 

l.fi  milea.    XVI  Report,  p.  SB7. 

South  Fowl  Lakb. 

(Mo  portage.) 

NoRTB  Fowii  Lake. 

6.  Portage. 

.76  mile.    XVI  Reporl,  p  289. 


Moou  Lake. 

7.  Portage. 

.66  mile.    XVI  Iteport,  p.  831. 

PlOBOR  KlVKB. 

8.  Portage.  '  ^^ 

.23  mile.    XVI  Report,  p.  281.     tS 

Pigeon  Biter. 

O.    Portage. 

.25  mile.    XVI  Report,  p.  9S1. 

Mountain  Lake. 

10.  Divide  Portage. 

.33  mile.    XVI  Report,  p.  281. 

HoYH  Lake.— Baat  part. 

(No  portage.) 

Rote  Lakk.— Weit  part. 

11.  PorUge. 

l.S  milea.    XVI  Report,  p.  278. 

Kobe  Lake. 

12.  Rat  Portage. 

.25  mile.    XVI  Report,  p.  274. 


South  Fiwi  Lake  (Treaty). 

Zae  dt  Cog  (NorWbod). 


Nbrth  F6vi  Lake  (Treaty). 

Lae  de  Goq  (Norwood). 


fjOietr  Lilg  Laka  {Norwood). 
Upper  LUy  Lake  (Norwood). 

mu  Lake  (Norwood). 

WcUab  Lulls  (Norwood). 


"Several  MioU  pMub  eimned«d 
by  jiarroue"  (Norwood). 


jtfurf  Lake  (Norwood  and  N. 
H.  Winciiell). 
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.23  mtle.    XVI  Report,  p.  274 

South  Lake. 

14.  Watershed  Portage. 

.33  mile.    XVI  Iteport,  p.  272. 

North  Lake. 

(No  portage  -rapids  ) 

XVI  Iteport,  p.  270. 
OunrLiRT  Lakb. 

15.  Gunflint  EVIla  PorUge. 

.10  mile.    XVI  Report,  p,  233. 

BOUNDART  RlTBR. 

.  16.    Blueberry  Portage. 

.13  mile.     XVI  Report,  p.  232. 

BoDKDABT  River. 

17.  Lost  River  Portage. 

.fi  mile,    XVI  Report,  p.  230. 

Pine  Lake. 

18.  Twin  Bay  ForUge. 

.25  mile,    XVI  Report,  p.  229. 

Babik  Lake. 

lU.    PurUge. 

.25  mile.    XVI  Iteport,  p.  22S. 

BOONDART  RiVBR. 

(No  portage — 3  rapids — chutes.) 

ORANtTK  Lake. 

2U.    Upper  Onnite  Falls  Portage. 

.12  mile.    XVI  Report,  p.  237. 

BOCNDAIIT  KlVXR. 

21.  Orftnlte  Falls  Portage. 

.10  mile.    XVI  Report,  p.  227. 

BAaAHAGA  Lake. 

22.  Oak  Portage. 

.10  mile.    XVI  Report,  p.  211. 

Oak  Lake. 

23.  Portage. 

.25  mile.    XVI  Report,  p.  211. 

Otter. Track  Lake. 

24.  Little  Knife  Portage. 

.10  mile.    XVI  Report,  p.  308. 


12th  portage  (Norwood). 


AAawfvitigatan  (Norwood). 
ISth  portage  (Norwood). 


iftninUHn  Lake  [Norwood), 
FUM  Lakt  (Norwood). 


Banks'  Fine  L.  (N.  H.  W.) 


i  (Treaty). 
SeigaTiaga  (Hell). 


Swtmp  L.  (Treaty). 
Poptar  L.  (Bell). 


OyprmL  (Treaty). 
Oiler  L.  (Bell) 
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Kkife  Lake. 

2S.    PorUge. 

.3  mile. 
XV  Rep  ,  p.  144. 

Potato  I.akb. 

20.    Portage. 

XVRep,  p.  144. 

Sbbd  La  KB. 

27.  Portage. 
.     .a.t  mile. 
XT  Rep.,  p.  144. 

Helos  Lake. 

28.  Portage. 
.19  mile. 

XV  Rep,  p.  144. 

PSEUSOHESSKR  LakB. 

S9.    Portage. 


Big  Knife  Port&ge. 
.7S  mile. 
XVI  Rep,,  p.  106. 

Haple  Leaf  I^sb. 
Portage. 

.10  mile. 
XVI  R«p.,  p.  186, 


HUCKBB  La  KB. 


5  mile.    XV  Report,  p.  142. 


XV  Report,  p.  141. 


Carp  Lark. 

30.  Pfairie  Portage, 

.IB  mile;    XV  Report,  p.  120. 

Babbwood  (or  BaMimenaD)  Lake. 

31.  (No.  1  npide).  Portage. 

.10  mile,    XV  Report,  p.  111. 

BoontiARr  Riter. 

32.  (No.  2  rapids),  Portage. 

.25  mile.    XV  Report,  p,  112. 

BonxDABT  RiTESR. 

33.  (No.  3  rapids).  Portage  or  cbute. 

.10  mile.    XY  Report,  p.  112, 

BOONDUIT  ItlTER. 

34.  (No.  4  raplda).  Portage. 

.25  mile.    XV  Report,  p.  112. 

BomiDAItT  RiVBR. 

30.    (No.  G  rapids).  Portage. 

.10  mile.    XV  Report,  p.  113, 


SueJurorQirptS.B.W.) 
Carp  or  Suektr  Portage  (Bell). 


Bireh  Lakt  (Bell). 


Lae  dii  BoU  BUme  (Treaty). 
WhiUaood  L.  (Bell). 
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REPORT    OF    OBSERVATIONS    MADE    DURING 
SUMMER  OF  1887. 

Bt    IIoHACE    V.    WlNCDKLL. 


Region  traversed.  Duriog  the  months  of  July  and  August,  an  ei- 
ploration  covering  a  wide  extent  of  territory  was  carried  on.  The 
writer,  together  with  Mr.  H.  W.  Fairbanks,  of  the  University  of 
Michigan,  Mr.  W.  F.  Trussell,  of  the  University  of  Minnesota,  and 
two  Indian  canoe-men,  started  from  Tower,  on  Vermilion  lake,  with 
two  birch-bark  canoes  and  the  necessary  equipment  for  such  a  trip. 
The  route,  as  here  described,  can  be  traced  on  the  accompanying  map. 

The  Little  Fork  river  was  reached  by  a  four  and  a  half  mile  portage 
from  Vermilion  lake.  Eight  days  were  spent  in  descending  that 
stream  to  Rainy  Lake  river.  No  settlers  were  seen  and  not  a  travel- 
ler whether  Indian  or  white  man  in  that  space  of  time. 

We  then  ascended  this  large  river,  which  forms  the  boundary  line 
between  the  United  States  and  Canada,  as  far  as  Fort  Francis,  which 
is  situated  at  Chaudiere  falls  at  the  west  end  of  Rainy  lake.  Our 
course  for  the  next  two  weeks  was  along  the  south  shore  of  Rainy  lake 
through  Black  bay  and  into  Namekun  or  Sturgeon  lake  by  a  portage  of 
three-quarters'of  a  mile;  through  Namekan  lake  to  the  east  end,  and 
south  to  Sand  Points  lake,  through  which  Vermilion  river  runs  before 
reaching  Namekan  and  Rainy  lakes,  then  north-west  into  Rainy  lake 
again  and  back  to  Fort  Francis  along  the  south  shore  of  the  lake.  It 
may  be  remarked  that  the  water  in  all  of  the  lakes  and  streams  trav- 
ersed during  July  and  the  first  half  of  August  was  unusually  high.  It 
rained  almost  every  day  and  sometimes  continuously  for  a  period  of  24 
hours  while  we  were  there.  The  Indians  and  white  settlers  along 
Rainy  lake  and  Rainy  Lake  river  said  that  it  had  been  many  years 
since  they  had  known  the  water  to  be  so  high.  This  was  unfortunate 
for  geological  investigation;  as  the  outcrops  were  fewer  and  the  ex- 
posure far  less  extensive  than  at  times  of  low  water. 

From  Fort  Francis,  Rainy  Lake  river  was  descended  to  the  Big  Fork 
river.     Ascending  this  rapid  stream  by  dint  of  hard  paddling,  poling 
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and  portaging,  about  150  miles  south  and  Bouthwest,  a  portage  of 
three-quarters  of  a  mile  took  us  across  the  divide  between  waters  flow- 
ing north  and  south.  This  portage  leads  from  Round  lake  into  a 
Binall  lake  just  south  of  it  which  is  tributary  to  lake  Winibigoshish 
aod  the  MisslHsippi  river.  We  next  went  down  the  Miasiasippi  to 
Prairie  river,  making  a  stop  at  Pakegama  lake  to  examine  the  hilla  at 
the  south  end,  then  up  Prairie  river  and  into  the  country  which  it 
drains,  and  finally  down  the  Miesissippi  to  Aikio  on  the  Northern  Pa- 
cific railroad.  The  month  of  September  was  spent  in  examining 
Elbow,  Pelican,  Net  and  Trout  lakes.  In  this  work  the  party  con- 
aiated  of  W.  F.  Trussell,  Frank  Sopher  a  man  who  was  acquainted 
with  the  region,  and  the  writer.  Some  time  was  lost  on  account  of 
high  winds  which  rendered  it  impracticable  to  travel  in  a  canoe. 

Naturally  the  character  of  the  country  varies  greatly  in  different 
regions.  In  the  vicinity  of  Rainy,  Namekan,  Net,  Pelican  and  Trout 
lakes  it  is  very  rocky,  and  all  around  the  shores  are  numerous  rock 
exposures;  while  west  of  these  lakes  the  surface  of  the  country  con- 
sists of  drift  deposits  and  the  underlying  rock  appears  only  at  rapids 
or  waterfalls  in  tbe  streams  and  a  few  places  in  the  midst  of  the  for- 
est. A  large  area  of  the  land  traversed  by  the  Big  Fork  and  Little 
Fork  rivers  is  within  the  limits  of  the  glacial  lake  Agassiz.  This  re- 
gion is  now  covered  with  a  fine  growth  of  timber,  both  hard  and  soft 
wood,  and  is  excellent  farming  land.  It  is  slightly  rolling  or  else  flat 
and  well  watered  by  these  large  rivers  and  their  numerous  tributaries. 
Mnch  of  tbe  pine  that  stood  within  a  few  years  along  these  streams 
has  been  stolen  and  floated  down  to  Lake  of  the  Woods.  This  unlaw- 
ful destruction  of  some  of  the  finest  of  our  Minnesota  pine  seems  bo  be 
carried  on  every  winter,  as  many  of  the  logs  freshly  cut  still  lie 
around. 

The  followiug  report  is  merely  a  transcription  and  rearrangement  of 
the  notes  taken  on  the  trip  and  follows  very  nearly  the  order  of  the 
journey.  No  attempt  has  been  made  to  study  the  specimens  collected. 
It  will  be  a  subject  for  future  investigation  to  inquire  into  the  litho- 
logical  characters  and  relations  of  these  rocks. 

LIITLB  FORK  BITBR. 

No  exposures  of  solid  rock  are  seen  on  the  four  and  a  half  mile 
portage  which  starts  from  Vermilion  lake  in  sec.  31,  63-18  and  leads  to 
the  Little  Fork.  The  portage  crosses  two  large  swamps  and  several 
small  ones. 
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Some  large  irregular  masses  of  biotite  mica-schist  gire  indication 
of  the  uuderlying  rock.  These  chunks  are  cut  by  granite  and  syenite 
intrusiouB.     Beds  of  drift  gravel  and  sand  are  seen. 

When  the  Little  Fork  is  reached  the  character  of  the  conntry  is 
found  to  have  undergone  a  marked  change.  There  is  more  soil,  clay 
and  till,  and  consequently  a  larger  and  more  luxuriant  growth  of 
forest-trees  and  shrubs. 

The  portage  trail  runs  west  for  about  a  mile  and  then  S.  W.  or  S. 
S.  W.  The  trees  are  poplar,  pine,  birch,  elm,  balm  of  Gilead,  willow, 
Bpmce  and  tamarack.  The  country  it  low  and  not  hilly.  The  Indian 
chief  "Wakemaup"  reports  native  copper  in  the  rock  at  the  falls 
twenty  miles  below  here;  be  says  he  has  cut  it  with  his  knife. 

Descending  the  river  in  a  general  north-west  direction  the  first  rock 
is  met  with  at  about  two  miles.     This  is  a  low  outcrop  of  masaiTe 
dioryte.     The  outcrop  is  on  the  north  side  of  the  river  and  is  seen  for  ' 
an  extent  of  several  rods.  No.  75  (H). 

There  are  occasional  granite  boulders  in  the  river.  The  course  of 
the  stream  is  west  for  several  miles, 

Abont  three  miles  below  ia  Rapid  No.  I.*  The  river  falls  about  two 
feet  in  ten  rods  or  less.  Near  the  river  the  rock  ia  a  siliceous  mica 
schist  containing  calcite  and  a  varying  amount  of  feldspar.  On  the 
ridge  south  of  the  river  the  schist  becomes  a  fine  biotite  granite  and 
contains  veins  and  lumps  of  muscovite  granite.  It  also  effervesces 
with  acid,  and  contains  considerable  pyrites.  The  exposure  is  not 
sufficient  to  determine  the  strike  or  dip.  Noa.  76  (H),  76  A  (H)  76  B 
(H).  This  schist  seems  to  be  uplifted  by  a  moderately  coarse,  dark, 
tough  massive  rock  somewhat  like  75  (H)  bat  coarser  and  containing 
magnetite  (?}.  It  has  come  up  through  the  schist  in  places  and  forms 
a  ridge  running  nearly  north  and  south  across  the  river.     No.  77  (H). 

Abont  four  miles  below  this  rapid  another  short  rapid  is  encounter- 
ed. It  is  about  60  feet  long  and  the  river  falls  about  a  foot.  This  is 
Rapid  No.  3.  It  is  over  mica  schist  or  hydro-mica  schist.  Dip  S,  70°, 
Strike  and  schistosity  N.  SO"  E.  The  exposure  rises  only  three  or 
four  feet  above  the  water  and  extends  but  a  few  fept.  It  is  coarsely 
fissile.  A  few  large  granite  boulders  lie  about.  White  or  bur  oak, 
basswood,  elm  and  ash  trees  appear  among  the  other  forest  trees  here. 
No.  78(H). 

About  three-fourths  of  a  mile  below  Rapid  No.  2,  Rice  river  joins 
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the  Little  Fork;  aod  a  short  distance  below  the  coDfluecce  is  a  fall  of 
aboat  three  and  ane-half  Feet  and  a  rapid  fall  of  a  foot  or  two  more. 
Rapid  No.  3.  This  fall  is  oTer  mica  echist:  some  of  it  is  very  hard 
andlailiceouB,  some  soft,  micaceous  and  fissile.  There  are  beds  of 
quartzyte  and  Teins  or  beds  of  quartz  in  it.  Dip.  S,  60°— 70°.  Glacial 
striEE  N.  20''£.  strike  east  and  west.  The  rock  rises  eight  or  ten  feet 
above  the  water  at  the  falls.  The  gorge  is  40 — 50  feet  wide  and  af- 
fords a  good  place  for  a  dam. 

In  some  places  the  beds  of  schist  and  qnartzyte  are  ninch  mixed  up 
and  cross  and  cut  each  other  in  all  directions.     No.  7d  (fl). 


Fig.  1.— Rapid  jVo.  3,  Little  Fork  river. 

Abont  a  quarter  of  a  mile  below  the  last  is  Rapid  Ko.  i.  It  is  a 
short  rapid  orer  bonlders  of  granite. 

A  mile  farther  down  is  Rapid  No.  5,  about  a  quarter  of  a  mile  long. 
It  produces  a  fall  of  six  or  eight  feet  in  the  rirer.  There  are  a  great 
many  boulders  of  all  sizes  in  the  river  and  along  the  banks;  no  lime- 
stone boulders  are  to  be  seen  as  yet. 

The  rock  is  typical  mica  schist  containing  much  fine  biotite.  There 
are  iaclusions  ofgneias  and  syenite.  The  strike  at  the  upper  end  of 
the  rapid  is  S.  20°  E.  Dip  is  W.  80°.  There  are  a  few  light-greenish 
felsitic  pieces  in  the  river  that  look  as  if  they  came  from  the  rapids; 
but  no  rock  like  them  could  be  found  in  place.  They  contain  much 
pyrite  which  may  be  Wakemaup's  "copper." 

Two  miles  and  a  half  or  three  miles  below  this  is  Rapid  No.  6.  It 
is  about  ten  rods  long  aud  the  fall  is  six  or  seven  feet. 

The  rock  is  inica  schist  cut  by  a  few  granite  intrusions.     It  is  quite 
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•olid  and  compact  bat  does  oot  appear  in  any  Urge  outcropa.  This 
rapid  ia  just  above  the  mouth  of  a  river  that  c»mes  in  on  the  north 
flide. 

Between  Rapida  No.  5  and  No.  6  are  several  placea  where  there  are 
boulders  to  be  Been  in  the  river  and  along  the  banks.  This  was  not 
8o  above  Rapid  No.  5;  perhaps  because  of  the  high  stage  of  the  water 
at  the  time. 

The  river  continues  in  a  western  direction,  sometimes  running  o£F 
for  quite  a  while  in  a  S.  W.  course. 

Some  of  the  schist  at  Rapid  No.  6  contains  so  much  feldspar  and 
qaartz  that  it  might  properly  be  called  gneiss;  and  some  has  so  little 
mica  and  feldspar  as  to  constitute  a  grayish  quartzyte. 

Three  miles  farther  down  is  a  low  outcrop  of  mica  schist  cut  by 
gneias.  No.  80(H)  shows  the  contact.  It  is  on  the  south  side  of  the 
river. 

About  four  miles  below  is  a  smalt  outcrop  in  the  bank  on  the  north 
flide  of  the  river.  It  is  a  greenish  schist  much  like  the  Vermilion  lake 
gray  wacke,  containing  a  few  mica  scales  and  some  pyrites.  No.  81(H). 

About  a  mile  below  thiq  are  the  "Big  Falls"  of  the  Little  Fork.  The 
fall  ia  about  16  feet  over  a  very  much  jointed,  but  quite  fine-grained 
and  compact  green  schist.  It  stands  nearly  vertical  or  with  a  high 
dip  to  the  west.  The»trike  is  irregular  but  generally  about  N.  20°  E. 
It  is  a  rock  that  varies  a  great  deal  in  different  beds  or  layers.  Some 
strata  are  very  siliceous  and  hard  witb  a  tendency  to  basaltic  struc- 
ture; some  very  fissile  and  sericitic  and  some  highly  ferruginous  with 
pyrites.  Most  all  of  it  seems  to  contain  considerable  dolomite  or 
calcite  not  only  in  seams  but  in  the  rock  itself .  There  is  also  a  green- 
ish-black mineral  or  ore  found  in  the  seams.  No.  82  A  (H).  Numerous 
quartz  veins  penetrate  the  rock,  and  part  of  it  seems  to  contain  much 
feldspar  or  felsyte.    See  No.  82  (H).     This  is  Rapid  No.  7. 

No  rock  in  situ  is  seen  until  Rapid  No.  8  is  reached,  about  li  miles 
below  the  falls.  This  is  a  low  outcrop  of  the  same  rock  as  that  at 
the  falls.  One  who  has  come  down  the  river  from  the  region  of  mica 
schist  to  this  fiite-grained  schist  containing  Httle  or  no  mica  cannot 
fail  to  have  noticed  the  gradual  change  in  this  rock  and  the  similarity 
of  contiguous  ontcrops  which  go  to  prove  it  all  of  one  formation. 

About  half  a  mile  below  this  is  Rapid  No.  9,  perhaps  four  rods  long 
with  a  fall  of  about  two  feet. 

Here  there  is  an  exposure  of  micaceous  syenite  gneiss  which  appears 
to  be  horizontally  bedded.  It  is  cut  by  veins  of  syenite  and  gneiss. 
There  Jtre  Urge  lumps  of  green  material  in  the  rock.     No,  83  (H.) 
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Abont  three  miles  below  the  last  is  Rspid  No.  10;  boulderg  being 
the  only  rock  seen  in  that  distance.  This  rapid  is  12  or  15  rods  long 
and  descends  5  or  6  feet  over  a  bed  of  boulders  as  far  as  could  be  seen. 
There  are  some  rough  pieces  that  seem  to  be  broken  from  the  under- 
lying rock,  and  are  of  the  gneiss  and  mica  schist  formation.  The 
rock  here  has  more  quartz  and  feldspar  than  is  the  case  generally 
farther  east.  Some  of  it  ie  syenite  containing  a  little  mica.  Some- 
times, aa  for  example  on  the  portage  around  the  south  side  of  the 
"Bie  FbHe,"  lai^e  masses  of  amphibolyte  are  seen  that  appear  to  be 
near  home;  but  it  was  not  seen  in  place.  It  is  a  heary,  maBsive, 
crystalline  rock,  apparently  composed  entirely  of  hornblende.  It  is 
noticeable  that  boulders  and  gravel  in  the  stream  are  becoming  of 
more  frequent  occurrence;  and  the  country  has  a  heavier  covering  of 
drift — gray  clay  with  a  few  boulders.  The  land  is  low,  but  not 
swampy,  and  is  good  for  farming.  The  river  is  large  and  still  runs 
mainly  west.  Balm  of  Gilead  and  poplars  constitute  at  least  half  the 
forest;  ash  and  oak  are  numerous,  and  a  few  box^elders  are  seen.  ' 

About  a  mile  and  a  half  below  Rapid  No.  10  is  a  bank  of  gravel  and 
boulders,  among  which  are  seen  pieces  of  limestone.    No.  Si  (H.) 

From  here  down  the  boulders  are  very  numerous.  Abont  two  miles 
and  a  half  below  is  Rapid  No.  11  over  boulders  of  syenite  containing 
a  variable  amount  of  hornblende.  The  rapid  is  short  and  the  fall  is 
not  more  than  two  feet. 

A  quarter  of  a  mile  farther  is  Rapid  TSo.  12,  only  about  a  rod  long, 
with  a  fall  of  about  a  foot.  About  three  quarters  of  a  mile  below  Rapid 
No.  IS  is  a  bank  of  clay  which  contains  bonlders  and  is  cut  through  by 
the  river.  The  driil  hills  are  higher  here,  and  on  the  north  side  of  the 
river  this  bank  is  12  or  15  feet  high.  It  contains  limestone  pebbles 
and  clay  concretions.     No.  66  (H.) 

Less  than  half  a  mile  below  this  is  Rapid  No.  13  which  descends 
about  seven  feet  in  a  few  rods.  Here  there  is  a  large  outcrop  of  very 
interesting  rock.  It  is  composed  of  coarse  crystals  of  orthoclftse  tqd- 
ning  mostly  all  in  the  same  general  direction,  mica,  hornblende  and  a 
a  little  quartz,  and  contains  garnets. 

There  is  a  long  smooth-topped  outcrop  on  the  north  side  of  the 
river,  the  general  direction  of  which,  as  well  as  of  the  feldspar  crys- 
tals in  it  is  E  50°  S.  The  only  evidence  of  bedding  is  the  direction  of 
the  majority  of  the  crystals  and  also  the  direction  of  inclusions  of  fine 
mica  schist  which  are  numerous  in  the  hard  surface  of  the  rock. 
These  inclusions  are  softer  than  the  rest  of  the  rock  and  so  the  sur- 
f»ce  presents  concavities  where  they  lie. 
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Some  of  the  crystals  of  orthoclase  are  nearly  two  inches  long  and 
are  generally  quite  narrow.  The  rock  has  veins  of  granite  running' 
throDgh  it.  The  mica  schist  inclusions  seem  to  stand  with  their  bed- 
ding Tertical;  and  the  rock  itself  presents  some  appearance  of  it  altio.  • 
Boulders  of  this  peculiar  porphyritic  rock  bad  been  seen  in  the  river 
3.  E.  of  this  place.    See  No.  86  (H). 


Pig.  2. — Porphyritic  Breccia.      Rapid  No.  13,  Little  Fork  river. 

About  a  mile  farther  down  is  Kapid  No.  14  oyer  boulders  as  far  a» 
could  be  seen.    The  principal  rock  is  like  86  (H)  bat  finer. 

Half  a  mile  below  a  large  river  enters  on  the  south.  It  is  called 
Sturgeon  river  by  the  Indians.  Below  this  is  a  high  ridge  on  the 
north  side  of  the  riyer. 

About  a  mile  further  is  Rapid  No.  15,  where  the  riyet  cuts  through 
drift  hills  60  or  75  feet  high.  The  rapid  is  15  or  20  rods  long,  and  the 
river  falls  about  three  feet. 

A  mile  below  the  last  is  Rapid  No.  16,  about  5  rods  long  oyer  bould  - 
ers.  Small  pieces  of  limestone  are  seen  in  most  all  of  the  drift  ridges 
now;  and  there  is  more  sand  mixed  with  the  clay. 

There  is  very  little  large  timber  growing  here.  Dead  stumps  of 
trees  reaching  up  above  the  smaller  growth  of  tate  years  give  evi- 
dence of  what  a  fine  forest  listed  here  before  fires  ran  over  the 
country  and  destroyed  the  vegetation.  There  are  good-sized  elm, 
ash,  birch,  halm  of  Qilead  and  aspens  along  the  river,  and  enormous- 
spruces  and  cedars  occasionally;  but  the  valuable  timber  is  ruined. 

A  little  more  than  a  mile  further  down  is  Rapid  No.  17,  a  small 
rapid.     A  few  limestone  boulders  here  are  a  foot  in  diameter.     See- 
No.  87  (H). 
50 


.dr,yGoogIe 


SIXTKEKTU  ASSVaL  UEPOBT 

quarter  of  a  mile  further  is  Rapid  No.  18,  a  short  rapid  over 
and  gravel.     Just  before  reaching  it  is  a  clay  bank  on  the 
>  of  the  river  o?er  50  feet  high, 
liles  further  is  an  exposure  of  syenite  gneiss  just  above  Rapid 

This  gneiss  has  the  same  general  character  as  that  at  Rapid 
except  that  it  contains  much  less  mica,  some  of  it  none  at 
;re  are  garnets  in  it  as  in  the  other  and  also  a  few  of  the 
hornblende  schist  inclusions.  The  rock  at  the  south  side  of 
rop  is  greenish  schist  containing  mica  and  hornblende  and 
)  feldspar. 

ipidly  graduates  into  syenite  poor  in  quartz,  and  further  north 
tains  more  feldspar  than  any  other  mineral.  This  syenite 
sms  to  be  vertically  bedded  and  to  strike  N.  10°  E.  No.  88  (H). 
two  miles  below  the  last  is  Rapid  No.  20,  where  the  river 
eet  in  100  yards  or  less.     There  are  numerous  large  boulders 

a  low  exposure  of  fine  green  schist  that  looks  like  fine  dia- 
•  is  polished  wonderfully  smooth  on  the  surface  by  glaciation. 
ction  of  the  striations  is  N.  10°  £.  Bedding  is  vertical;  strike 
7.    It  is  full  of  joints,  and  a  hand  sample  of  regulation  size 

difficulty  be  obtained.  It  is  cut  by  a  dyke  of  light-colored 
iposed  of  quartz,  feldspar,  mica,  hornblende,  and  garnets.  It 
down  from  six  feet  to  one  foot  in  15  feet,  going  N.  20°  E.     It 

appear  in  abrupt  contact  with  the  green  schist.  Nos.  89 
B). 

rods  farther  is  Rapid  No .  21,  where  there  is  a  fall  of  two  feet 
Iders.  Half  or  threequarters  of  a  mile  below  is  Rapid  No. 
'.  above  this  is  an  exposure  on  the  south  side  of  the  river.  It 
loish  mica  schist  that  has  a  striking  resemblance  to  that  at 
a.  20;  but  contains  much   mica  in  fine  scales.     Bedding  is 

strike  N.  70"  E;  glacial  marks  N.  10"  E. 
ed  in  this  mica  schist  are  patches  of  a  different  kind  of  mica 
Iso  with   vertical  bedding  and  same  strike.     The  schist  con- 
,rtz  veins.  Nos.  91  (H),  91  A  (H). 

mile  farther  is  Rapid  No.  23,  about  four  rods  long  with  a  fall 
'..  The  rock  is  mica  schist  similar  to  the  last  and  containing 
sins.  Strike  N.  80"  E.  Dip  S.  70°.  About  a  mile  below  a 
ers  on  the  east. 

two  miles  below  the  mouth  of  this  river  is  Rapid  No.  24, 
Iders  for  a  few  rods.  Two  miles  further  on  a  good-sized 
imes  in  on  the  south,  and  Ik  miles  farther  a  large  creek  enters 
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Tery  few  boulders  Bnd  no  solid  rock  is  seen  for  several  miles  uloug 
here.  The  river-baDks  are  gf  clay.  Just  below  the  mouth  of  the 
river  on  the  N.  E.  side  ia  a  clay  bank  20  feet  high.  It  is  horizoatally 
stratified  and  contains  a  few  small  pebbles.  It  is  gray  and  Romewhat 
sandy  and  appears  to  be  of  lacustrine  or  river  deposit;  but  may  be 
Oretaceoos. 

Abouthatf  amilefarther  isRapidNo.  35,  sbont  a  qnarter  of  a  mile 
long  over  boulders.  A  short  distance  below,  a  creek  enters  from  the  3. 
W.,  and  at  the  mouth  of  it  is  Rapid  No.  26— a  short  rapid  formed  by 
boulders. 

A  little  below  this  is  a  rapid  40  rods  long  or  more  over  a  bed  of 
boulders.  This  is  Rapid  No.  27.  Below  this  rapid  for  some  distance 
the  water  is  almost  continually  rapid  and  boulders  are  numerous. 
There  is  a  sand  and  gravel  bed  here  of  which  limestone  pebbles  con- 
fltitntfl  about  one-half.  Below  this  on  the  other  side  is  a  bank  bf 
boulders  in  which  are  some  of  limestone  three  or  four  feet  in  diameter. 
No.  92  (H). 

Just  around  the  bend  a  creek  comes  in  on  the  east  side,  which  has 
washed  out  a  large  bed  of  pebbles,  most  of  which  are  limestone.  The 
banks  of  this  creek  are  lined  and  covered  and  fairly  4hite  with  lime- 
stone. Lignite  in  a  mass  eight  inches  long,  six  inches  wide  and 
three  inches  thick,  was  found  here.  No.  93  (H).  The  banks  of  the 
«reek  are  formed  of  very  fine,  sticky,  horizontally  stratified  clay, 
which  becomes  hardened  shale  on  drying.  This  clay  is  fine,  soft, 
bloish-gray  Cretaceous,  in  strata  of  from  one  to  three  inches  thick. 
The  banks  of  the  creek  For  one-fourth  mile  back  from  the  river  are 
%>  to  25  feet  high  and  formed  of  this  shale.  A  total  thickness  of  at 
least  40  feet  can  be  seen  at  this  place.  A  few  cycloid  fish  scales  and 
other  fossiliferous  remains  were  found  in  this  shale.*  Some  gravel 
was  seen  in  the  clay  in  one  or  two  places;  also  aggregations  of 
fibrous  yellow  needles  of  aragonite.  Nos.  94  (H),  95  (H),  96  (H),  97 
(H),  98  (H)  are  from  here. 

It  is  remarkable  to  see  the  variety  and  number  of  boulders  and 
pebbles  that  are  in  this  creek  bed.  Limestone  masses  five  feet  thick 
occur;  also  pieces  of  a  very  peculiar  conglomerate  as  well  as  of  a  fine, 
pink  sandstone  that  looks  tike  the  Potsdam. 

Half  a  mile  farther  down  is  a  hill  apparently  composed  of  till  which 
rises  50  or  80  feet  above  the  river.    A  short  distance  below   this  is  a 

*  BUcroieDple  eiamlnmtlcm  or  thig  (bile  bj  Mnan.  Woodvunl  k  Tbomu  reTsili  chmclcrtslic 
•CfMu«oai  ronmlnirer*. 
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bluff,  40  feet  high,  of  shale.  It  is  all  very  slippery  and  fine,  with  here 
and  there  a  pebble.  No  fossils  were  found  here.  On  the  east  side  of 
theriver  below  here  the  clay  hills  are  60  feet  high. 

Nothing  worthy  of  note  is  seen  for  the  next  six  miles;  bonlders  are 
few  and  no  solid  rock  is  visible.  At  six  miles  a  stream  which  has 
been  used  for  driving  logs  comes  in  from  the  south,  and  forms  a  large 
bed  of  gravel  and  sand  at  its  mouth.  The  banks  of  this  stream  are 
formed  of  the  same  mnddy  shale.  The  hilts  in  this  vicinity  are  75 
feet  or  even  100  feet  high;  and  seem  to  be  horizontally  attatified  to- 
the  very  top.     A  few  fragments  of  lignite  were  fonnd  here. 

About  two  and  one-half  miles  below  this  stream  is  Rapid  No.  28, 
over  some  large  boulders  in  the  stream.  There  are  some  large  flat 
masses  of  siliceous  mica  schist  that  do  not  appear  to  have  traveled  far; 
bat  the  covering  of  drift  and  Cretaceous  is  too  thick  for  the  solid  rock 
to  be  exposed. 

About  two  and  a  half  miles  down  the  stream  is  seen  the  first 
meander  corner.  It  is  between  sections  32  and  23,  T.  65-24.  A  little 
below  here  a  small  stream  enters  from  the  S.  E.,  and  there  is  an  old 
logging  camp,  "  Seller's  Gamp." 

About  a  mi1eH)elow  this  camp,  in  the  N.  E.  i  sec.  22,  65-24,  is  Oak 
Rapids  (Rapid  No.  29).  At  the  top  of  these  rapids  is  an  outcrop  of 
mica  schist  in  the  bed  of  the  river.  Strike  is  E.  lO'S.;  dip  S.  20°. 
This  schist  may  not  be  in  its  original  position,  although  it  appears  to 
be.  No.  100  (H).  This  rapid  produces  a  fall  of  fire  or  six  feet  in 
less  than  one-quarter  mile.  Considerable  mica  schist  is  exposed  od 
the  N.  E.  side.  It  is  interbedded  with  gneiss.  No.  101  (H).  Tfie 
schist  near  the  foot  of  the  rapids  contains  much  quartz  in  veins,  and 
many  small  garnets  or  grains  of  rose  quartz.     No.  102  (H). 

At  the  west  line  of  sec.  7,  T.  S5-24,  is  Rapid  No.  30,  over  boolders- 
for  about  five  rods. 

Just  below  the  place  where  the  nver  leaves  T,  65-24  is  Rapid  No. 
31,  called  "  Dead  Man't  Rapid."  The  rapid  is  over  mica  schist  inter- 
bedded with  gneiss,  and  the  river  falls  ten  or  fifteen  feet  in  about 
eighty  rods.  The  schist  dips  south  72°.  Strike  is  N.  80°E.  It  is- 
very  siliceous  and  also  contains  quartz  veins.  The  beds  of  granite  or 
gneiss  are  of  all  thicknesses  up  to  three  or  four  feet.  Some  of  the 
schist  weathers  red  on  the  surface,  and  some  contains  much  horn- 
blende. Part  of  the  gneiss  contains  a  bright  green  mineral  near  the 
surface.  The  outcrop  is  low  and  only  rises  a  few  feet  above  the 
water.     No.  104  (E). 

Around  the  poin  t  just  below  this  rapid  is  a  low  exposure  of  massive- 
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e.  There  are  two  sets  of  gla 
a.  They  are  both  well  det 
3f  later  date.  This  rock  ezt 
bank.  No.  105  (H). 
DCe  below,  on  the  other  b 
tnite;  so  the  dioryte  is  not ' 
very  hard  and  massive;  ha 
e  of  it.  Several  very  large 
some  15  or  20  feet  ic  diame 
below  "Dead  Man's  rapid'' 
joulders. 

this  is  Rapid  No.  33,  about  J 
bout  2  feet. 

Ttheris.KapidNo.  31.     He 
s,  bicititic  and  ferruginons 
biotite-muscovite  gneiss, 
id  schist  are  in  nearly  vert 
.  SS-E. 

-quarter  mile  below  is  Rapid 
banks  along  here  are  highei 

farther  is  a  meander  corne: 

and  66-25. 

w  for  several  miles  seem  to 

imall  boulders  with  which  t 

1  the  last  rapid  is  Rapid  No. 
ods.     No  rock  but  boulders 

About  1}  miles  farther  down  is  a  low  ol 
flchist  and  granalyte,  exposed  for  about  5  n 
of  the  stream.  The  schist  is  vertically  bi 
There  are  indications  along  the  banks  of  i 
river  12  feet  higher  than  at  the  time  thea 
5th.) 

Two  and  a  half  miles  farther,  about  in  tl: 
outcrop  of  doleryte  less  than  a  foot  above  tt 
a  dyke  running  across  the  river  N.  and  S 
and  deep,  N.  42°  E.    No.  106  (H.) 

Just  below,  around  the  point  is  an  ontc 
bedded  with  thin  beds  of  gneiss.  Strike 
It  is  quite  thin-bedded  and  is  the  cbaracteri 
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gioD.  Iq  places  it  is  hard  to  say  which  is  Echist  and  which  it  gneiBs^ 
or  where  one  bed  stops  and  the  other  commences,  and  again  they  are 
separated  quite  distinctly.  It  will  be  noticed  that  the  dip  has  changed 
to  the  north.  This  schist  causes  Rapid  No.  37,  short  and  not  steep. 
About  a  mile  below  a  f^ood  sized  stream  enters' on  the  south  side. 

Two  miles  further  down  is  a  low  exposure  of  inter-bedded  f;neis» 
and  mica  schist.  Glacial  strife  are  N.  40°E.  Dip  N.  W.  Strike 
E  and  W.  The  beds  are  very  thin,  fifteen  alternating  beds  in  a 
thickness  of  one  foot  being  counted  in  one  place. 

About  five  miles  farther  down  is  Rapid  No.  -^8  over  boulders  which 
probably  rest  on  mica  schist,  as  that  is  the  material  of  which  most  of 
them  are  composed.  There  seem  to  be  very  few  boulders  in  the  till 
here.  Small  white  pine  and  tamarack  trees  are  beginning  to  be  abun- 
dant.    Boi-eider  is  plentiful  and  soft  maples  are  seen  here  and  there. 

Two  miles  farther  down  is  a  bank  of  Cretaceous  shale  on  the  west 
side  of,the  river.  It  is  sub-jacent  to  a  mass  of  tilt  and  gravel.  The 
tatter  contains  many  limestone  pebbles.  A  few  of  these  pebbles  seem 
to  be  in  the  shale  too.  The  bank  consists  of  20  feet  of  shale,  and  10 
feet  of  drift  on  top.  The  water  from  the  surface  filters  down  through 
the  till  and  not  being  able  to  get  through  the  shale  forms  springs  of 
cold  water  coming  out  in  the  bank  at  many  places.  The  shale  is  al- 
ways wet  and  slippery  and  in  thin  beds.  By  a  bed'is  meant  a  layer 
of  clay  with  a  line  of  fine  sand  or  sandy  clay  at  the  bottom  of  it.  The- 
shale  separates  easiest  at  the  line  of  sand. 

Half  a  mile  further  is  a  low  outcrop  of  mica  schist  and  gneiss,  aiii) 
near  it  two  immense  granite  boulders  that  look  as  if  they  were  once 
one  piece. 

Three  miles  farther  down  the  stream  is  a  large,  slightly  elevated 
exposure  in  the  middle  of  the  river.  It  is  nearly  round  and  abont 
100  feet  in  diameter.  Itis  composed  of  mica  schist  interbedded  with 
and  cut  in  all  conceivable  directions  by  coarse  gneiss.  This  gneiss 
runs  principally  with  the  schist,  but  there  are  large  and  small  veins 
that  run  straight  across  and  twist  through  the  schist  in  such  a 
manner  as  to  make  a  very  rough  and  irregular  surface  where  the 
gneiss  stands  above  the  weathered  and  washed  out  schist.  The  gneiss 
is  very  coarse;  the  crystals  of  feldspar  and  mica,  both  biotite  aud 
muscovite,  being  four  and  sometimes  six  inches  on  a  side.  The  mica 
and  quartz  are  often  blood-red.  The  gneiss  also  contains  garnets  and 
tourmaline  crystals  four  inches  long,  besides  a  green  mineral  that  re- 
sembles beryl.  Beds  of  rock  composed  mainly  of  biotite  and  augite 
occur  in  the  schist. 
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The  south  side  of  this  outcrop  has  a  south  dip; 
wide  bed  of  fine  schist  on  the  other  side  of  whicl 
an  indefinite  angle.  The  general  strike  is  abo 
strife  N.  22°E.  Most  of  the  feldspar  is  orthoclai 
light  bltiish-green  feldspar  in  parts  of  it.  No: 
107B  (H)  and  108(H)  are  samples  from  here, 
mica,  as  well  as  the  biotite-augite  (1)  iiiclusio 
edge. 


Fig  3. — Mica  schist  cut  by  granite,  LUti 
The  large  intrusion  of  granite  seen  in  the  ske 
beds  beema  to  lie  on  the  beds  and  not  cut  th 
coarse.  Thia  is  rapid  No.  39  (Eabemabeget 
water  goes  round  ").  The  river  falls  about  threi 
a  few  rods. 

About  a  mile  and  a  half  below  are  three  mi 
schist  and  gneiss.  Strike  is  E.  and  W. ;  there 
north. 

«  Abont  3  miles  farther  on  the  west  side  of  the 
20  feet  high  that  has  in  the  top  of  it  about  IC 
stratified  clay  of  a  light  color  and  eoataining 
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otner  pebbles  as  large  as  4  incbee  in  diameter.     No.  109  (H).     This  is 
probably  in  the  bed  of  lake  Agaasiz. 

Just  below  this  is  a  low  exposure  of  mica  schist  and  Koeisa  in  thin 
beds  dipping  north  at  a  high  angle  and  running  east  and  west. 


Fig.  IV — Mica  SchiBt  and  Interbedded  Gneiss,  Little  Fork  riivr. 

About  a  mile  below  this  is  Rapid  No.  40,  OTer  boulders  for  20  rods. 
The  river  falls  abnut  2^  feet. 

Two  miles  below  is  a  rapid  fall  of  6  feet  over  boulders.  There  is  a 
clearing  of  40  acres  or  more  on  a  drift  bluff  50  feet  above  the  river. 
The  Indians  have  come  here  each  spring  from  time  immemorial  to 
catch  sturgeon.  Their  name  for  it  is  Onakaiamis  ("vhere  the  stur- 
geon ran.")  This  rapid  is  No.  41  and  is  about  19  miles  above  Rainy 
Lake  river. 

About  two  miles  below,  Little  Fork  creek  comes  in  on  the  east  side. 
The  drift  hills  and  banks  are  20  feet  to  30  feet  high  here  and  are  strat- 
ified at  the  top  and  perhaps  all.  through. 

About  two  and  one-half  miles  further  down  is  a  layer  of  black 
gravel  in  the  northeast  bank  of  the  river.  It  contains  some  maiEne- 
tite.     No.  110(H), 

KAINT    LAKE   RITER. 


Nothing  particularly  noteworthy  i 
when  Rainy  Lake  river  is  reached. 


I  seen  for  the  next  fifteen  miles, 
The  water  in  this  river  is  much 
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cooler  aad  cleaner  than  that  ia  the  Little  Fork,  which  i 
'  mudd;.  The  banks  are  not  more  than  20  feet  high  and  ar 
less  stratified.  There  seems  to  be  an  occasional  exposure  of  C 
shale.  For  eight  and  one-half  miles  up  Rainy  Lake  rirer 
moath  of  the  Little  Fork  there  is  no  rock  to  be  seen  in  pU 
banks  are  from  fl7e  to  fifty  feet  high  and  seem  to  be  compos 
but  that  cannot  be  positively  ascertained  as  they  are  so  ron 
covered  with  vegetation.  There  are  numerous  limestone 
lying  along  the  water's  edge.  There  are  settlers  all  along  tl 
side  and  a  few  on  the  American.  Oak  trees  are  common  an' 
are  numerous. 

About  3^  miles  below  Fort  Francis  is  an  exposure  of  mica 
the  middle  of  the  river.  Strike  is  N.  82"  E. :  dip  N.  81)°.  G 
N.  33°  £.  This  schist  is  quite  fine  and  very  fissile  in  places, 
wavy,  schistose  structure  running  in  the  same  general  direct 
bedding.  There  are  a  few  small  bods  of  feldspathic  materia 
through  it.  A  couple  of  pieces  lying  on  the  surface  which  s< 
long  here  contain  chlorite  and  pyrite  and  some  other  miner 
111(H)  and  112(H). 

About  a  mile  and  a  half  below  Fort  Francis  is  a  long  ex 
green  hydro- mica  ceo  us  schist  on  the  British  side.  Strike  is 
Dip  at  a  high  angle  to  the  north  or  vertical.  There  are  a  fe« 
unaltered  mica  in  the  schist  and  some  dolomite  in  the  veins  a: 
No  113  (H).  There  are  some  beds  that  are  very  siliceous 
grains  of  quartz  that  crumble  and  separate  with  a  slight 
hammer.  They  resemble  the  quartz  beds  in  the  jasper  schi 
of  Tower.    No.  114  (H). 

There  is  a  bed  of  green  schist  or  rock  possessing  a  schisto 
ure  that  runs  so  as  to  slightly  cut  the  bedding  of  the  schi 
about  two  feet  wide  and  continues  for  several  rods.  It  seem 
little  softer  that  the  other  schist  and  has  about  the  same  con 
No.  115  (H).  It  looks  as  though  it  may  have  been  of  a 
nature  and  had  its  schistosity  formed  at  a  later  period  by  lat 
sure.     The  character  of  its  constituentB  has  also  been  chan^ 

A  little  further  up  the  river  on  the  same  side  is  an  expo 

rises  15  feet  above  the  water.     Here  the  schist  contains  twi 

of  quartz  stained  with  iron  which  have  a  marked  resemblance 

in  the  Vermilion  lake  rocks.     No.  116  (H).    See  figs.  5  and  < 

61 


.dr,yGoogIe 


BIXTBBNTH  ASMDAL  BKPOBT 


Fig.  5. — Bainy  Lake  river. 


Fig.  6. — Riiny  Lihe  river. 

Oa  tbe  south  end  of  a  small  ialaad  in  the  middle  of  the  river  is  a 
small,  massive  outcrop  of  porphyritic  granite.  It  is  exceedingly  porous 
but  tough.  Crystals  of  feldspar  less  than  an  inch  in  length  stand  out 
all  over  the  surface  The  rock  aho  contains  mica  aud  hornblende  or 
cblorits  and  a  very  little  quartz.  Qoing  east  a  short  distance  nodules 
of  hardened  mica  schist  are  seen  enclosed  in  the  other  rock.    Soon  the 
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porphyry*  begins  to  hare  more  and  more  of  the  green  miDerala  in  it; 
sod  finally  it  becomes  fine,  hard  mica  acbiat.  Along  the  strike  there 
ia  a  gradual  transition  from  porphyry  to  schist;  but  in  one  or  two 
spots  they  have  an  abrupt  contact.  Some  of  the  nodales  are  porphy- 
ritic.  Nob.  117  (H),  117  A  (H).  117  B  (HI,  117  C  (H),  117  D  (H),  117 
E  (H)  and  117  F  (H)  are  from  here. 

The  island  just  east  of  this  one  is  composed  of  the  same  porpbyritic 
rock  with  beds  (for  it  certainly  is  bedded  in  places)  of  a  fine  crystal- 
line greenstone.  It  is  astonishing  how  quickly  an  apparently  massire 
igneous  rock  can  become  gneisaoid  and  then  schistose.  There  seems 
to  be  no  choice  between  hornblende  and  mica;  of  twospecimens  taken 
oat  of  the  solid  rock  less  than  three  feet  from  each  other,  one  ia  mi- 
caceous and  the  other  hornblendic.  Nos.  118  (H),  116  A  (H),  119  (H) 
and  120  (H). 

The  same  porpbyritic  rock  forma  the  American  shore  for  a  long  way 
up  the  rirer.  It  contains  masses  of  mica  achiat  in  it,  entirely  aur. 
rounded  by  the  porphyry  and  merging  into  it.  There  are  straight, 
well-defined  bands  of  greenstone  in  it  that  seem  to  be  dykes.  The 
first  one  met  with  was  hard  trap  at  the  west  end,  and  schistose  rock 
ten  feet  farther  east.     Nos.  121  (H)  and  121  A  (H). 

Further  along  is  a  dike  six  feet  wide  cutting  right  through  the  por- 
phyry- Its  direction  is  N,  72°  E.  Dip  S.  62°.  On  the  surface,  por- 
tions of  this  dyke  look  much  like  the  porphyry,  but  of  finer  composi- 
tion. The  ^dges,  however,  are  well  marked  and  the  contact  abrupt. 
Nos.  122  (H)  and  122A  (H). 

Sometimes  the  green  mineral  in  the  porphyry  ia  like  chlorite  and 
the  feldspar  is  pink  instead  of  cream-colored  or  white  as  in  most  of 
it.     No.  123  (H). 

Just  beyond  the  dyke  last  mentioned  the  porphyry  contains  masses 
of  greenstone  aeveral  feet  in  .diameter,  and  winds  and  twists  al 
around  them.  The  most  of  this  greenstone  is  similar  to  the  dyke 
rock  No.  122  (H),  but  on  one  side  of  one  of  the  inclusions  is  regular 
mica  schist  which  grades  into  the  "  greenstone."    No.  124  (H). 

*Tlkll  rock  hM  a  lenil.crf iUIUdb  groandmau  bat  Is  caJtad  porphyry  brre  Tor  convcnleDO*. 
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Fig.  7. — Dyke  cutting  porphyritic  breccia,  Sainy  Lake  river. 

This  porphyritic  gneiss  continues  up  to  Fort  Francis,  where  it 
forms  a  waterfall  twenty-five  feet  high.  At  this  place  the  rock  has 
been  blasted  out  to  a  depth  of  thirty  feet  to  make  a  lock.  The  entire 
rock  is  shown  by  this  means  to  contain  the  rounded  lumps  of  dark 
schist  of  all  sizes  up  to  several  feet  in  diameter,  to  a  depth  of  at  least 
thirty  feet.  No.  125  (H).  There  seems  to  have  been  some  mighty 
metamorphosing  agent  at  work,  which  uplifted  and  changed  a  belt  of 
mica  schist  into  porphyritic  gneiss.  The  general  direction  of  this 
ridge  or  belt  of  altered  schist  iff  from  N.  W.  to  S.  E.,  i.  e.,  if  the 
similar  rock  at  the  west  end  of  Pelican  lake  be,  as  seems  probable,  a 
continuation  of  this  same  rock. 

Half  a  mile  above  the  falls,  on  the  American  side,  is  a  low  outcrop 
of  syenite,  porphyritic  with  red  and  green  feldspar.  The  red  is  very 
decidedly  red,  but  seems  to  be  orthoclase.     No.  126  (H), 

About  a  mile  further  is  an  outcrop  of  mica  schist  in  vertical  strata, 
with  a  strike  N.  IS^E.  It  appears  the  same  as  usual,  and  has  nothing 
to  show  that  it  is  so  near  an  extensive  belt  of  metamorphism.  The 
sliores  of  the  sluggish  stream  conform  to  the  strike  of  this  schist  all 
the  way  to  Rainy  lake,  Some  of  it  is  exceedingly  soft  and  fine,  and 
crumbles  easily. 

The  second  rapid  below  the  lake  is  over  mica  schist  which  contains 
many  small  quarts  veins.  Strike  is  N.  54°  E  ;  dip  north  at  a  high 
angle. 

The  rock  on  the  Canadian  side  at  the  Agency  is  hard  and  jointed 
and  bears  evidence  of  considerable  baking.    No.  127  (H). 
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A  little  farther  east  is  mnch  more  of  the  ferru^aous  schist  in  Urge, 
soft  beds.  No.  135  (H.)  The  general  dip  here  is  N  45°.  Small, 
crooked  beds  of  grannlyte  occar  ia  the  Bchtst  and  appear  to  become 
more  uamerons  toward  the  east.  The  strike  has  changed  to  E  10°  3. 
Boulders  of  gneiss  and  mica  schist  interstratifiad  with  each  other  are 
becoming  very  numerous.  The  schist  is  occasionally  quite  hard  and 
contains  some  hornblende.     Dip  is  N.  40*.     No.  136  (S.) 

On  one  of  the  numerous  sand  beaches  is  a  deposit  of  very  green 
sand.  It  looks  like  the  mineral  seen  on  the  surface  of  the  dyke  rock. 
No.  184  A  (H.J 

There  ia  another  small  dyke  a  little  coarser  than  the  last  a  little 
farther  east.  Its  direction  is  N.  90"  E.  It  is  about  2  feet  wide  and 
weathers  light.green  on  the  surface.    No.  138  (H). 

The  beds  of  schist  begin  to  be  very  different  from  each  other  and 
contain  much  quartz  and  feldspar  besides  an  undetermined  green  min- 
eral. No.  189  (H).  A  little  further  along,  still  in  sec.  S8,  71-S3,  the 
schist  becomes  very  thin,  bedded  and  fine-grained  and  lies  in  long 
parallel  beds.  Strike  is  N.  73°  E  ,  No.  140  (H).  Some  beds  in  the 
schist  here  are  quite  hydro-micaceous.    No.  141  (H). 

The  south  side  of  the  small  island  in  N.  E.  i  sec.  38,  71-33,  is  form- 
ed of  mica  schist.  Lying  against  it  upon  the  north  is  white  granite 
or  gneiss.  The  contact  is  abrupt  and  distinct;  but  the  granite  has 
sent  out.  branches  that  cat  the'schiet,  and  has  also  enclosed  a  few 
pieces  of  schist  in  it.  The  granite  is  cut  by  intrusions  of  granulyte 
and  granite  containing  but  a  little  mica.  The  only  evidence  of 
gneissoid  structure  is  the  arrangement  of  the  minerals  in  parallel  lines. 
These  have  about  the  same  general  direction  as  the  schist,  viz.  N. 
60°  E.  The  masses  of  schist  thnt  are  enclosed  in  the  gneiss  are  un- 
altered and  seem  to  have  retained  their  strike  and  dip.  Noa.  142  (H) 
and  143  A  (9).  The  larger  island  at  this  same  place  is  composed  al- 
most entirely  of  granite.  In  one  place  only  a  few  short  beds  of  schist 
were  seen.  The  middle  of  the  island  rises  25  feet  above  the  water. 
There  are  small  masses  of  schist  enclosed  in  the  granite  in  varions 
places.     No.  144  (H). 

In  the  N.  E.  i  sec.  27,  71-28,  the  schist  lies  against  the  gneiss  all 
along  the  coast.  They  are  mixed  and  cut  and  twisted  up  together  in 
a  remarkable  fashion.  Long  feelers  of  the  gneiss  or  granite  stretch 
off  through  and  across  the  beds  of  schist,  and  from  them  branch  oat 
smaller  winding,  twisting  veins  in  all  directions.  The  general  line  of 
contact  seems  to  be  in  the  direction  of  the  bedding  of  the  schist. 

In  the  N.  E.  i,  of  N.  E.  i,  sec.  27,  71-23,  is  a  dyke  which  is  35  paces 
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from  one  aide  of  it  to  where  it  goea  under  the 
On  the  weat  aide  it  ia  u.  fine  diabase.  This  beco 
toward  the  middle  of  the  dyke.  The  rock  on 
fine,  hard  mica  achist.  The  line  of  the  weat  a 
60"  S.  aUcial  marka  are  N.  10°  E.  Nos.  14 
(H),  use  (H).  145D  (H),  145E  (H)  and  146F 
in  the  rock  in  crosaing  the  dyke. 

The  coaraeat  side  of  this  dyke  which  is  natui 
middle,  is  at  the  water'a  edge,  and  it  can  not  h 
reat  of  it  haa  gone  or  whether  there  is  any  moi 
■a  the  middle,  the  dyke  ia  210  feet  across. 

Jack  pine  treea  are  numerous  in  thia  region, 
the  Little  Fork. 

The  dyke  mentioned  above  continues  to  f< 
ialanda  and  main-land  for  a  long  distance  goi 
are  irregular  and  aometiroea  penetrate  a  long  d 
but  the  line  of  contact  ia  always  distinct.  Tl 
tains  magnetite;  as  the  compasa  ia  disturbed li 
of  it  contaiu  epidote.    No.  146  (H). 

The  long  point  inaec.  26, 71-23,  iscompoaedf 
tnicaceoUB  achist  containing  quartz  in  reins, 

A  roand  polished  knob  of  the  dyke  rock  stic 
the  bay  aonth  of  the  east  end  of  the  point  mei 
very  finely  marked  by  glaciation.  The  angite 
long  rows  which  mn  at  about  right  angles 
There  ia  so  much  disturbance  of  the  needle 
not  be  determined  by  the  compass. 

On  the  south  side  of  the  bay  in  sec.  26,  Tl 
be  the  continuation  of  the  dyke.  It  contai 
schist  running  N.  70°  E.  No.  148(H).  In  soi 
rock  has  a  bedded  structure  and  almost  becot 
similar  to  that  of  all  the  achists  in  this  reg 
vertical  beds.    Noa.  149  (H)  and  14d  A  (H). 

In  the  S.  W.  i,  sec.  26,  Sfime  township,  thii 
nated  into  a  rock  that  ia  very  plainly  goeiss;  a: 
south  across  the  strike  ii  is  still  farther  ch 
gneiss  and  finally  into  mica  schiat  with  the  on 

In  the  S.  E  i  of  S.  W.  i.  sec  26. 71-23,  is  a 
schiat.  It  contains  a  quartz  vein  three  or  fi 
across  the  beds.  There  are  alao  beds  containi 
black  mineral.    No.  150  (H). 
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the  S.  E.  i  of  S.  E.  i,  sec.  26,  71-23,  the  shore  is  composed  of 
:e  (?).  This  becomes  fioer  toward  the  south  until  it  graduates 
loleryte  or  trap.  Then  comes  a  Sne-grained,  thin-bedded,  greeo 
t  dipping  north  at  a  high  angle  and  with  a  strike  N.  80°  E.  Its 
ct  with  the  doleryte  is  abrupt  and  irregular.  The  hills  rise  75 
bore  the  lake  and  are  almost  bare.  The  schist  is  quite  siliceous 
uely  micaceous.  !N^o.  151  (H).  This  dyke  seems  to  be  the  con- 
tion  of  the  large  one  mentioned  above,  but  is  narrower  here, 
ihe  8.  W.  i,  sec.  30,  71-22,  the  mica  schist  is  conglomeritic, 
ining  innumerable  flattened  pebbles  and  boulders  all  changed 
ock  very  similar  to  the  schist.  No.  152  (H).  There  is  also  a 
Lsh  mica  schist  here  that  is  very  smooth  and  even  in  its  compo- 

aiid  seems  to  be  in  thicker  beds  than  the  rest.  No.  163  (H). 
ittle  farther  east  in  sec.  30,  71-22,  the  schist  assumes  the  appear- 
of  a  decided  conglomerate,  containing  pebbles  of  granite, 
iyte  and  schist  as  large  as  eight  inches  iu  diameter.  On  a 
h  surface  they  show  very  plainly.  No.  15*  (H).  Some  of  the 
if  schist  are  light-colored  and  are  morejike  gneiss.  No.  156  (H). 
of  the  schist  also  contains  hydromica  in  place  of  mica, 
he  S,  E.  i,  sec,  30,  71-22,  the  schist  contains  less  and  less  mica 
it  becomes  almost  a  fine  grannlyte  or  quartzyte,  Nos  166  (E), 
(H)  and  156  B  (H).  Near  the  east  side  of  sec.  29,  71-22,  the 
>tion  is  N.  60*  £. 

re  is  a  great  deal  of  hydromica  schist  on  an  island  in  the  N.  E. 
32,  71-22.  For  a  mile  or  two  west  of  here  the  bluffs  40  feet  high 
mposed  of  light-colored  siliceous  schist.  At  this  place  the  schist 
7  fine  and  bydromicaceous,  and  contains  beds  of  the  ligfat-color- 
ist.    Dip  is  N.  45'.    No.  157  (H). 

point  in  the  north  half  of  sec.  33,  71-22,  is  composed  of  mica 
that  rises  60  feet  above  the  lake.     It  stands  in  vertical  strata. 

point  in  S.  E.  i  of  N.  W.  i.  sec.  33,  71-22,  contains  two  or 

quartz  veins,  one  three  feet  thick,  running  with  the  bedding  N. 

The  schist  stands  on  edge,     Itcontains  beds  of  hard  gneissoid 

he  S.  W.  i  of  S.  W.  i.  see  34,  71-22,  the  strike  of  the  schist  is 
md  west.  Some  of  it  is  beautifully  Sne  and  soft;  and  some  is 
,  and  wrinkled  in  parallel  beds.     The  dip  is  north  at  a  high 

ng  the  west  side  of  sec.  3,  70-22,  the  schist  is  in  thin,  straight 
lipping  north  at  a  tower  angle  than  usual.     There  'are  also  beds 
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iiing  directljr  across  the  intrnsioa,  tbe  minerals  and  the  weatherioff 
both  showing  it  plaialj.     No.  179  (H). 

The  schists  north  of  this  for  soDie  distance  are  not  so  regular,  bat 
.are  more  thickly  bedded.  .They  weather  into  irresalar  lamps  and  not 
into  thia  sheets  as  usual.  There  are  occasional  narrow,  winding  in- 
trnsions  of  granite  about  six  inches  thick,  that  seem  to  be  filled  with 
muscovite  in  plates  half  an  inch  to  an  inch  in  length. 

In  the  N.  W.  i  of  S.  W.  i,  sec.  21,  70-18,  are  numerous  intrusionB, 
all  having  a  general  trend  of  N.  50°E.— N.  60°E.  They  generally 
have  a  dip  similar  to  the  schist.  They  frequently  contain  large 
orthoclase  crystals  which  hare  quartz  in  them,  thus  forming  a  graphic 
-granite.  No.  180A  (H).  Some  of  the  schist  contains  red  beds  in 
which  all  of  the  ingredients  have  a  reddish  tinge. 

Occasionally  the  intrusions  are  quite  gneissic.  No.  182  (H)  is  a 
«ample  from  one  of  them  that  winds  around  and  cuts  across  the  beds 
of  schist,  and  is  finally  pinched  down  from  thirty  inches  to  two  inches 
in  thickness.  Some  of  these  intrusions  are  garnetiferous.  No. 
183  (H). 

There  is  a  small  rock  island  in  the  S.  E.  i  of  S.  W.  i,  sec.  21, 
70-18,  that  seems  to  form  part  of  a  very  large  granite  intrasion.  It 
runs  across  to  the  north  end  of  the  larger  island  east  of  it,  where  it  ta 
about  70  feet  wide.  It  trends  N.  fi5°E.  It  is  composed  mainly  of 
graphic  granite,  which  contains  coarse  mipcovite  and  garnets  and  be- 
■comes  gneissoid  in  places.  No.  184  (H).  There  are  also  large  and 
small  masses  and  bunches  of  silvery  or  light-greenish  quartz  and 
mica  in  fine  grains  and  scales,  arranged  in  fibrous  rays.  It  occars  in 
-considerable  quantities  in  this  locality.  No.  184A.  (H).  Perhaps  the 
term  "greisen"  might  be  applied  to  this  rock. 

Beds  of  gneiss  are  seen  in  S.  E.  i  sec.  20,  70-18,  having  a  very  gneiM- 
-oid  appearance  and  striking  N.  60°  E.  They  also  contain  the  peculiar 
masses  of  quartz  and  mnscovite.     No.  186  (S). 

Just  east  of  the  last  the  schist  is  remarkably  straight  and  smooth. 
Strike  is  N.  83°  E.    Dip  S.  80°. 

On  the  point  in  the  S.  E.  comer  of  S.  W.  i  of  S.  W.  J,  sec.  30,  70- 
18  is  a  curious  example  of  the  way  in  which  the  granite  intrusions  cut 
the  schist  and  twist  about  in  it. 

The  beds  of  gneiss  are  quite  coarse  and  contain  considerable  quarts 
And  muscovite.  The  orthoclase  is  yellow.  The  schist  aboutas  uaual. 
Strike  N.  84°  E. 

In  the  N.  W.  i  S.  E.  i,  sec.  19,  70-18,  are  more  Urge  and  small  beds 
'Of  gneiss.     Some  of  them  conform  with  the  strike  of  the  schiat  here- 
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Fig.  8.  GneisB  and  mica  schist  cut  bg  granite.  L.  Kabetogamak, 
S.E.i  sec.  ai,  70-21. 

The  beds  of  gneiss  are  quite  coarse  and  contain  considerable  quartz 
and  maacovite.  The  orthoclaae  is  yellow.  The  schist  aboat  as  asutl. 
Strike  N.  84-  E, 

In  the  N.  W.  i,  S.  E.  \,  eec.  19,  70-18,  are  more  large  and  small  beds 
of  gneiss.  Some  of  them  conform  with  the  strike  of  the  schist  here. 
It  is  a  little  singular  that  all  the  intrusions  observed  for  seveTal  miles 
east  of  here  have  a  general  trend  N.  60°  E.  and  the  schist  N.  80°  E. 
Here  the  schist  strikes  N.  74"  E.  and  dips  3.  80°.  The  beds  or  intru- 
sions of  gneiss  still  contain  considerable  quantities  of  the  above  men- 
tioned radiated  quartz  and  muscovite. 

At  this  place  is  a  bed  of  gneiss  that  cuts  across  the  schist  for  some 
ilistauce,  then  comes  into  conformity  with  it  and  all  at  once  splits  ap 
into  thin  beds  an  inch  or  two  thick  and  becomes  lost  in  tbe  schist.  It 
was  over  two  feet  wide  at  the  start  and  maintained  its  thickness  until 
it  divided.  These  intrusions  or  beds  of  gneiss— for  either  name  seems 
to  fit  at  times, — frequently  enclose  loug  strips  of  schist  which  some- 
times maintain  their  usual  strike  and  sometimes  take  that  of  the  sur- 
rounding and  enclosing  rock.  Glaciation  is  N.  44°  £  Some  of  tbe 
grooves  in  the  schist  are  half  an  inch  deep  and  an  inch  wide. 

Sometimes  the  gneiss  laps  over  and  lies  upon  the  edges  of  a  good 
many  beds  of  schist  as  if  it  had  been  squeezed  up  and  oat,  and  bad 
flowed  over.    Most  of  it  is  porphyritic. 

In  the  S.  W.  i  of  S.  W.  i  sec.  19,  70-18,  the  schist  occurs  in  beds 
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let  thick  and  strike  N.  71°  E,  with  b  dip  S. 
iiUr.  There  are  large  iDtrnsioaa  of  granite 
'  E.  Part  of  the  west  side  of  a  bluff  has 
:  a  fresh  break  ahowinf;  graphic  granite 
:h  individual  crystal  of  orthoclaBeseeniB  to 
ing  in  the  same  direction  through  it  ac- 
r  other  natural  tendency  in  the  feldspar, 
are  never  seen  side  by  side  with  thequartr. 
ath;  but  in  each  individual  however  targe 
1  all  parallel  or  at  right  angles  to  each  oth- 

19,  the  schist  rises  in  bln^  twenty-five  feet 
Iso  much  gneiss  here.  Some  of  it  contains 
!  biotite  scales.  The  strike  of  the  schist 
i".  The  schist  here  is  regular  and  nninter- 
ick  beds  for  one'  hundred  feet  at  a  time. 

le  of  S.  E.  i,  sec.  28,  70-19,  is  composed  of 
the  quartz  and  mica  masses  and  graphic 
m  a  mass  of  the  former  two  feet  long, 
sec.  27,  70-19,  is  composed  of  mica  schist, 
id  dip  S.  80°,  and  large  beds  of  gneiss. 
A  little  east  of  here  the  straight  walls  of 
ice  of  gneiss,  rise  ap  thirty  feet  ^m  the 
moss  and  lichens.  The  trees  are  mostly  a 
e  and  Jack  pine. 

i  of  sec.  23,  70-19,  is  composed  of  mica 
«r  in  full  of  radiated  masses  of  quarts  and 
ales.  It  seeme  to  have  been  pushed  over 
Ic  condition  and  to  have  a  sort  of  horizon- 
t  is  quite  coarse,  and  is  porphyritic  in 
chist  is  N.  WE. 

I  often  seen  in  these  intrusions  or  beds  of 
often  porphyritic,  with  perfect  orthoclaae 
I  across.  Frequently  there  are  beds  of 
.  of  boulders  on  a  point  or  in  some  recess 
f  gneiss.  These  pebbles  and  boulders  are 
ick  as  that  directly  beneath  and  aronnd 
in  formed  right  there  by  the  action  of  froet 
).  190  (H). 

3C.  20,  70-19,  is  principally  mica  schist. 
80°,  in  thick  beds.    No.  191  (H).    There 
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are  bard  nodules  in  it,  aa  there  are  most  ever; 
in  knobs  and  sheets  and  all  aorta  of  odd  shape: 
It  also  seema  to  be  cut  by  hard  veins  of  mattei 
and  make  a  net*work  of  little  ridges  on  the  we: 
do  not  seem  to  have  any  influence  on  the  cleav 

In  the  S.  E.  i  sec.  19,  70-19,  there  ia  a  bee 
«chiat  in  the  other  acbist.  It  is  four  or  five  f 
QiQch  black  mica  in  scales.  It  ia  cnt  off  by  a 
which  crosses  the  east  end  of  it;  and  hidden  1 
Its  general  trend  ia  N.  80°  E.  No.  192  (H).  T 
ning  through  it  that  s^m  to  have  been  gneis 
hornblende  or  chlorite  and  but  little  mica. 

The  point  of  the  island  in  -S.  £.  i  of  N.  E.  -. 
posed  of  garnetiferons  gneiss,  porphyritic  nit 
and  coctainins  quantities  of  the  masses  of 
grains.     All  of  the  large  orthoclase  crystals  ai 

The  mica  achist  in  the  S.  W.  i  of  N.  E.  i,  t 
40°S  ;  dips  S.  W.  78*;  and  has  glacial  mar 
thick  beds,  and  the  mica  is  biotite.  There 
gneiss  here  as  everywhere  in  this  region,  on 
radiated  aecumnlatious  of  mica  and  quartz.  T 
gneissic  structure  in  these  beds,  bat  they  are  j 

The  schist  in  the  N.  E.  i  of  S.  E.  i,  aec.  1 
bedded  in  nearly  vertical  strata.  Strike,  N. 
45'^E.  There  are  but  few  granite  intrusions 
shores  are  lower  and  frequently  covered  with 
water's  edge.  The  lake  at  this  time  was  unus 
water  were  pouring  into  it  on  all  sides  fro 
there  is  no  stream  at  all.  There  was  a  cascadi 
roaring  little  torrent  down  each  ravine. 

In  the  N.  E.  i  of  N.  W.  i,  aec.  15,  70-20, 
thin  lamioee  or  plates.  For  several  rods  ale 
flat  schist  lies  piled  np  six  or  eight  feet  above 
a  wood  pile.  No.  193  (H).  This  continue 
some  distance,  becoming  thicker  and  coarser. 
to  the  S.  E.  i  of  S.  W.  i,  sec.  10  in  a  rather 
way,  now  dipping  north,  now  south  and  non 
to  be  the  middle  of  an  anticlinal, — and,  in  fa( 
permanently  to  the  north.  Beds  of  gneiss  ar 
bat  here  they  too  are  broken  and  discontinue 
farther,  beds  of  schist  two  and  three  feet  thi 
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Strike  is  N.  80°E.  Some  of  the  schist  here  is  very  rich  in  garaets. 
KoB.  194  (H)  and  194A  (H) 

On  the  N.  E.  1  of  N.  E.  i  sec.  16,  and  S.  E.  i  of  S.  E  i  sec.  9, 70- 
20,  the  schist  is  flat  again.  It  rises  twenty  feet  above  the  lake.  There 
is  a  bed  of  gneias  which  has  come  up  through  with  a  dip  N.  60" ;  and 
there  are  other  small  granite  intraaions  that  He  flat  and  cat  through 
the  gneiss  for  several  rods. 

In  the  S.  W.  i  of  S.  £.  i  sec.  9,  70-20  is  a  bed  of  gneiss  three  feet 
thick  that  lies  on  the  top  of  flat  beds  of  schist  all  the  wa;  aroond  the 
point. 

In  the  S.  W.  i,  of  S.  W.  i  sec.  9,  70-20  the  schist  is  atill  distorted 
and  contains  garnets  and  considerable  biotite.  Tha granite  intrnsions 
run  more  irregularly  than  usual  through  the  schist  in  this  supposed 
middle  of  an  anticlinal.  The  shores  are  all  much  lower  here  than  fur- 
ther east;  and  are  inclined  to  be  marshy.  Veins  of  white  quartz  two 
or  three  feet  thick  are  common  in  this  locality. 

The  schist  in  the  8.  i  of  sec.  7,  70-20  has  a  north  dip  varying  from 
60°  to  80°.  Tbestrike  is  E.  It  is  a  little  harder  here  than  nsaal  and 
contains  quartz  veins  and  garnets.  The  bedding  is  wavy.  No.  197(H). 

In  the  N.  E.  1  of  N.  E.  i  of  sec.  12.  70-31.  is  the  first  large  bed  of 
gneiss  that  occurs  along  here  for  several  miles.  It  embraces  several 
masses  of  schist.  It  is  porphyritio  and  quite  gneissic  and  contains 
much  peculiar  green  mica,  especially  near  the  contact  with  the  schist. 
It  also  contains  a  few  garnets  and  has  quartz  veins  penetrating  it. 
The  schist  near  it  has  a  strike  N.  80^,  and  a  low  dip  to  the  north. 
Nos.  198  (H)  and  198A  (H). 

In  theN.  E.  iof  N.  W.i,seo.'12, 70-21  the  schistrises  about  thirty- 
five  feet  above  the  lake.  It  strikes  N.  70"  E.  Long,  grayish -blue  crys- 
tals of  cyanite  are  found  in  some  quartzose  veins  near  the  water's  edge. 
Some  of  the  blades  of  this  mineral  are  six  inches  long.  No.  199  (H). 

The  schist  in  the  S.  E.  i  of  S.  W.  i,  sec.  1,  70-21,  contains  many 
quartzose  beds  and  one  or  two  veins  of  quartz.  There  are  numerous 
garnets  in  these  beds.    No.  200  (H.) 

The  walls  of  schist  on  the  north  side  of  the  bay,  in  sec.  1,  70-21, 
have  glacial  scratches  along  the  smooth,  perpendicnlar  sides  in  all 
directions,  but  the  majority  are  nearly  horizontal.  Sometimes  the 
mark  curves  around  a  point  or  comer  of  the  rock  and  continues  on 
the  other  side  as  if  the  ice  conformed  to  the  outlines  of  the  rockj 
surface  and  walls. 

The  mica  schist  in  the  N.  E.  i,  sec.  6,  70-20,  is  in  thick  beds  that 
strike  N.  70''E  and  dip  N.  35"  to  38°,  Long,  low  reefs  of  this  rock 
run  out  into  the  lake,  and  the  shores  are  low.     Few  or  no  granite  or 
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gneias  beds  are  to  be  seeo  in  tfais  reg 
uniform  in  the  appearance  and  compos 

The  sonth  side  of  the  point  in  aectic 
posed  of  mica  schist  in  beds  of  difl 
amount  of  inica,  bat  which  have  a  gc 
At  the  end  of  the  point  is  some  porp 
about  N.  $0°E.  The  general  strike  ol 
N.  35°.  In  places  there  is  a  jointage 
ding  and  divides  the  schist  into  ang 
The  south  side  of  this  point  present 
saccession  of  rows  that  resemble  walls 
the  north.  The  schist  on  the  north  si 
W.  i,  hec.  83,  71-20,  strikes  N.  80^E., 
Small  quartz  Teins  occur  in  it,  runnin 
some  of  the  schist  is  in  spots,  and  give 

Ko.  203(H)  is  hard  mica  schist  fi 
strikes  K.  76°E.  ana  dips  N.  60°,  moi 
some  appearance  of  being  congtomeri 
that  do  not  show  any  banded  structv 
A  little  further  west,  in  the  N.  W.  J  . 
are  beds  of  schist  that  are  hydro-mica 
ure  running  with  tBe  bedding.     No.  2 

Some  of  the  beds  in  the  mica  schisl 
26,  71-21,  are  quite  siliceous,  with  fi: 
(H).  The  beds  here  are  vertical,  or  hi 
the  strike  is  about  N.  80*^  E.,  but  is  b 
No  beds  of  gneiss  are  seen  in  the  schisi 

0U8. 

On  the  point  in. the  S.  E.  i  of  N.  W. 
changes  gradually  into  a  rock  compose 
has  no  apparent  bedding  and  is  quite  n 
continuation  of  it  is  lost  in  the  water, 
going  across  the  strike  from  north  to  s 
Some  of  this  massive  rock  contains  git 
here  is  finely  banded  and  dips  N.  72°. 
from  this  place. 

The  point  in  the  S.  W.  i  of  N.  E.  i 
ercDly-bedded  mica  schist.  Strike  N. 
N.  61°  E.  There  are  no  beds  of  gne 
inches  to  two  feet  thick,  running  with  I 
veins  are  sometimes  connected  by  crof 
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Th«  schiat  in  the  S.  W.  i  of  the  N.  W.  i,  see.  84,  71-31,  containB 
both  mica  aad  hydromica.  Strike  is  N.  81°  £.  Many  of  the  strata 
have  reddish  veins  of  quartz  running  with  the  strike  and  scattered  all 
through  the  bed.     The  schist  is  also  gai'aetiferous.     No.  207  (H). 

Some  beds  in  the  schist  on  the  point  in  the  S.  W.  i  of  N.  W.  i,  sec. 
3S,  71'21,  are  lighter  colored  and  more  siliceous  than  asual.  Strike  is 
N*.  80°  E. ;  dip  is  about  vertical.  No.  208  (H).  The  schist  in  this  im- 
mediate vicinity  is  very  thin  bedded;  and  where  the  sheets  have  fallen 
over  into  the  lake  overlapping  each  other  they  look  like  shingles  on  a 
roof.  These  siliceous  beds  became  felsitic  in  the  N.  W.  i  of  N.  E.  i, 
sec.  82,  71-21.    Strike  is  N.  74"  K,  dip  S.  60°.     No.  209  (H). 

No.  210  (H)  is  a  sample  of  mica  schist  from  the  S.  E.  i  of  N.  W.  i, 
aec.  32,  71-21.  The  beds  here  are  about  vertical;  strike  N.  74°  E. 
<)Qartz  veins  are  numerous,  and  boaldera,  of  which  we  have  seen  verj 
few  if  any  in  the  last  three  townships,  are  becoming  more  plentiful. 

In  the  N.  E.  i  of  N.  W.  i,  sec.  31,  71-21,  the  schist  is  cut  slightly 
hj  a  greenstone  dyke  six  inches  thick.  The  direction  of  the  schist  is 
about  E.  10°  9.  and  that  of  the  dyke  is  E.,  althongh  it  curves.  No. 
-211  (H).  This  is  the  first  greenstone  dyke  seen  since  coming  into 
this  lake  from  Eabetogamak. 

In  the  N.  £.  i  of  N.  W.  i,  sec.  31,  71-21,  the  schist  contains  several 
beds  of  a  light  color  that  aecin  to  be  composed  of  sritall  rounded  quartz 
^ains,  biotite  scales  and  larger  scales  of  some  opaque  mineral,  proba- 
bly feldspar.  The  strike  here  is  N.  74°  G.  The  schist  is  also  hydro- 
micaceous.  These  light  colored  beds  vary  from  an  inch  to  two  feet  in 
thickness.  Noa.  212  (H),  212A  (H)  and  212B  (H).  In  the  N.  E.  i 
sec.  36, 71-22,  there  are  more  of  these  siliceous  beds  in  the  schist;  some 
'Of  them  are  felsitic  and  some  aericitic. 

The  schist  in  the  S.  £.  i  of  S.  E.  i,  sec.  24,  71-22,  contains  both 
mica  and  hydromica.  It  becomes  more  fissile  and  wavy  in  its  struct- 
ure toward  the  west,  and  in  the  S.  W.  i  of  S.  W.  i,  sec.  26,  71-22,  it 
is  very  schistose.  Here  there  are  many  qaartz  veins  in  it,  and  little 
streaks  of  lighter-colored  feldspathic  beds.  The  dip  at  this  place  is 
north;  while  a  short  distance  east  of  here  it  is  distinctly  to  the  south. 
Strike  is  about  N.  74°  E.  There  are  numerous  thin  felsitic  beds  in 
the  schist  here. 

A  light-colored,  siliceous  schist  is  found  on  an  island  in  the  S.  £.  i, 
aec.  28,  71-22.  It  is  quite  hard,  and  does  not  weather  easily.  Strike 
is  N.  84°  E.     QIaciation,  N.  52°  £. 

The  south  side  of  the  island,  in  the  N.  £.  i  of  S.  W.  i,  sec.  38, 
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71-22,  IB  eompoBed  of  ailiceous  schist  that  i 
Tertical  beds. 

The  east  eud  of  the  island,  ia  the  S.  ] 
pooed  of  hydromica  schist,  rarying  to  gray 
semi-crystalliDe  rock,  containing  chalcedoi 
Kbd  pyrites.  The  general  strike  is  abont  e 
Some  of  the  schist  is  very  fissile,  and  some 
appearsQce.  Some  of  it  seems  to  be  chtori 
considerable  carbonate  of  lime  in  the  seat 
in  the  rock  itself.    No.  216  (.H). 

In  the  N.  E.  i  of  S.  E.  i,  sec.  19,  71-2£ 
lai^  island,  the  schist  is  diabasic,  aod  at 
bnt  the  schistose  structure  is  still  everywhi 
74°  E. ;  dip  north  at  s  high  angle.    No.  21 

No.  218  (H)  is  from  the  south  side  of  th< 
a  mile  west  of  last.  It  is  hydromica  sc 
forms  the  highest  part  of  the  coast  in  this  ] 
and  containa  many  smalt  reins  of  quartz. 

Mica  schist  is  again  found  in  the  9.  W. 
It  contains  also  a  little  hydrated  mica, 
dip  at  a  high  angle  to  the  north,     Ligh 
schist,  somewhat  stained  with  iron  mat,  is 
W.  i  of  the  same  section. 

In  the  S.  W.  i  of  S.  W.  i.  sec  24.  71-33, 
becomes  very  coarse  near  th6  top  and  midcl 
irregular,  abrupt  contact  with  the  mica 
general  direction  o^  the  contact  is  N.  80° 
above  the  lake,  and  is  Tery  solid  and  massi 
No.  220  (H>. 

Un  the  point  of  the  S.  E.  i  of  S.  E.  i, 
rises  in  hills  at  least  eighty  feet  above  t1 
ingly  tough  rock,  and  causes  the  needle  ti 
be  cut  by  veiua  or  "dykelets"  of  fine  trap  ii 
jointage  structure  running  about  north. 
in  the  hardened  mica  schist  which  lies  a 
Nos.  221  (H)  and  222  (H). 

No.  223  (H)  is  from  the  S.  W.  i  of  S. 
hard,  greenish  schist,  which  strikes  N,  75 
crystallized.     It  lies  between  mica  schist  o 
schist  on  the  north. 
68 
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On  the  portage  in  sec.  19,  70-21,  ridgea  of  gneiaaoid  mica  BchtBt  are 
creased  which  trend  N.  70°E.  to  N.  80°E.  In  the  N.  W.  i  of  S.  B.  i. 
sec.  30,  70-21,  is  mica  schist  mixed  with  coarse  gneiss.  Strike  la  N. 
70''E;  dip  N.  58". 

The  small  island  in  the  S.  W.  i  of  S.  E.  i.  sec.  30,  70-21.  is  com- 
posed of  interbedded  mica  schist  and  gneiss.  The  gneiss  is  quite 
coarse,  is  muscovitic  and  lies  in  thick  beds.  It  contains  also  a  little 
biotite.    No.  161  (H). 

The  mica  schist  in  this  region  is  often  cut  b;  beds  or  veins  of  black 
mica  schist  that  weathers  sooner  than  the  rest  of  the  schist.  The 
gneiss  contains  pyrite  and  some  small  crystals  of  a  black  mineral  like 
tourmaline.    It  also  contains  irregular  patches  of  the  schist. 

The  point  in  the  N.  E.  i,  sec.  31,  70-21,  is  composed  of  interbedded 
sneiss  and  mica  schist.  The  gneiss  is  often  very  coarse,  containing 
mica  crystals  four  inches  long,  and  orthoclase  six  inches  across.  No. 
165  (H).  Both  schist  and  gneiss  are  cut  by  intrusions  of  granite  run- 
ning in  all  directions.  The  general  strike  is  N.  70''E;  dip  N,  16°  to 
50^ 

The  S.  E.  i  of  sec.  31,  70-21,  contains  a  point  nearly  bare  of  vege- 
tation, composed  of  rounded  knobs  of  gneiss  and  mica  schist  cut  by 
granite  intrusions.  Some  of  the  orthoclase  crystals  in  the  gneiss 
measure  ten  inches  in  length.  The  strike  of  the  gneiss  and  schist  is 
N.  80°E.  The  following  diagram  shows  4iow  the  granite  cats  the 
mica  schist. 


Fig.  9.     Mica  schist  cut  by grantte.%Rainylakf,S.  IT.  i,  sfc.  20, 70-18. 
In  the  N.  E.  i  of  N.  W.  i,  sec   6,  69-21,  is  a  bold  bluff  of  gneiss. 
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containing  some  mica  schist.  It  is  p< 
The  gQeiss  is  very  coarse,  and  contain 
It  is  a  little  peculiar  that  the  mica  schis 
all  through  this  gneiss,  contains  chiefly 
contains  muacovite.  There  is  some  mus 
and  a  little  biotite  in  the  gneiss.  No  1< 
here  seems  to  be  crystals  of  orthocla8< 
containing  quartz  The.  surface  of  ea 
common  cleavAge,  and  reflects  the  siin  a 

Mica  schist  and  gneiss  are  seen  in  t 
€9-21.  Strike  is  N  80"  E.  There  seen 
this  gneiss  for  the  different  constituents 
and  to  collect  as  much  as  possible  by  thi 

Gneiss  and  schist  are  found  in  the  N. 
69-21.  Strike  is  N.  80°  E.  Dip  is  nort! 
beds  of  gneiss  are  thin  the  crystals  are  s 

Where  the  line  between  sees.  20  and  2; 
there  is  a  round  hill  of  gneiss  and  mica 
feet  above  thg  lake.  The  feldspar  weati 
makes  the  rock  quite  dazzling  in  the  sui 
gneiss  here;  but  the  beds  and  included  i 
common.  The  strike  is  N.  70°  to  N.  & 
No  boulders  are  seen  at  the  west  e^d  of 

Gneiss  and  mica  schist,  with  an  east  ( 
16°  to  30°,  occurs  in  the  N.  E.  i  of  N. 
boulders  lie  along  the  shore  here;  but  n 
Mountaiu  ash  trees  are  first  noticed  at  t 

In  the  S.  W.  i,  sec.  25,  69-21,  the  gm 
north  dip,  ]5°-30''.  The  gneiss  is  somet 
very  black  biotite.     No.  164  (H). 

In  the  N.  W.  i  of  N.  W.  i,  sec.  SO,  ■ 
occur  in  interbedded,  thin,  wavy  or  fol 
to  E.  80°  S.,  and  with  a  low  dip  of  less  t! 
acter  of  the  rock  remains  unchanged  foi 
It  is  always  gneiss  and  mica  schist  in 
Much  of  the  gneiss  is  porpbyritic,  and 
biotite  and  muscovite.  The  quartz  is  o: 
the  large  orthoclase  crystals  contain  qi 
The  beds  become  too  much  bent  and  tw 
dip  to  be  noted.     The  country  is  more  n 
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n  close  to  the  water  in  perpendicular  bluffd,  over  twenty- 

igh. 

such  a  mixture  in  the  rocks  that  beds  of  any  considerable 

not  to  be  seen.  Masses  round,  square,  obtong,  irregnlar, 
:  and  in  fact  all  shapes  and  sizes  of  mica  schist  are  seen  in 

where  the  gneiss  predominates,  and  of  gneiss  in  the  schist 

schist  is  the  main  rock. 

les  the  strata  lie  in  wavy,  horizontal  beds,  and  sometimes- 

nearly  vertical.  The  gneiss  is  frequently  porphyritic,  and 
y  rock  that  approximates  mica  schist  rather  than  gneiss  is 
:  with  feldspar  crystals  two  or  three  inches  long.  The  tree» 
y  pine,  white  pine,  Bank's  pine,  spruce,  balsam-fir,  birch, 
it-toothed  poplar,  mountain  ash,  white  cedar,  willow,  aah 

I.  E.  i,  sec.  30,  69-19,  there  are  beds  of  schist  and  gneiss- 
to  be  more  regular,  and  have  the  usual  strike  and  high  dip 
:h.  Th?i:ountry  through  here  is  much  wilder  than  that 
it.  There  is  considerable  good  pine  on  the  shores  of  the 
rock  hills  generally  rise  to  a  hight  of  fifty  feet  or  more 
ake. 

isell  examined  the  north  shore  of  Eabetogamak,  through 
,  up  to  Namekan,  in  Twp.  69-19.  The  formation  is  all  the 
SB  and  mica  schist  in  irregular  beds.  One  specimen  front 
Ide  containing  much  biotite  is  No.  166  (H). 

NAHBKAN  LAKE. 

t  end  of  Namekan  or  Sturgeon  lake  is  very  beaatifut. 
mmerous  points  and  islands,  all  heavily  wooded  down  to 
edge.  The  hills  rise  higher,  loo,  in  this  region,  and  the 
a  bolder  aspect.  The  rock  is  the  usual  gneiss  and 'mica 
latter  generally  quite  soft  and  crumbling,  so  that  the 
e  rock  that  is  most  seen  in  all  exposures. 
E.  i  of  S.  W  i.  sec.  26,  69-19,  the  gneiss  and  schist  rises 
feet  in  perpendicular  bluffs,  from  which  many  large 
fallen  down  into  the  lake  and  left  overhanging  crags  that 
I  picturesque  appearance.  There  are  pine  and  spruce  tree» 
every  available  crack  and  crevice  of  the  solid  rock. 
W.  i  of  S  W.  i,  sec.  28,  69-19,  the  rock  is  more  gneissoid 
and  contains  hut  little  schist.  It  rises  twenty-five  feet  to 
ove  the  lake  on  the  islands  and  points  in  this  locality.  It 
e-cut  by  granite  intrusions,  but  no  trap  or  dioryte  dyke» 
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The  rock  in  this  region  is  mica  schist,  with  beds  of  goeiss.  It  i» 
quite  regolar  in  bedding,  strike  and  dip.  Strike  is  N.  80°  £.  Dip 
about  N.  80°.  The  beds  of  gneiss  are  quite  generally  in  conformity 
with  the  schist;  but  sometimes  cut  it  a  little.     No.  172  (H). 

The  north  fall  is  about  the  same  hight  in  one  chute  as  the  south 
fall.  It  is  over  fine,  hard,  brittle  mica  schist.  No.  173  (H.)  The 
schist  is  very  evenly  bedded,  and  stands  Dearly  on  edge.  Strike  is  N. 
86°  E.  Dip,  N.  84°.  Glaciation,  N.  30°  E.  The  gneiss  beds  are  very 
uniform,  and  are  conformable  with  the  schist.  It  is  generally  coarse, 
and  contains  garnets.  Some  of  it,  however,  is  quite  fine,  and  shows  the 
gneissic  structure  well.  The  mica  in  the  schist  is  mostly  biotite;  that 
in  the  gneiss  is  muscovite.  Some  of  the  schist  i»  bydromicaceons. 
No.  175  (H). 

BIQ   FORK  RITEB, 

This  river  should  really  be  called  Bowstring  river,  inasmuch  as  the 
Indian  name  Pisachabani  sigoifiea  that,  and  it  comes  from  Bowstring 
lake. 

No  rock  is  seen  on  Rainy  Lake  river  between  the  mouths  of  the 
Little  Fork  and  Big  Fork  rivers,  which  are  only  six  miles  apart. 
Stratified,  sandy  clay  is  seen  in  the  banks  ten  and  even  twenty  feet 
above  the  river.    A  few  limestone  boulders  are  to  be  seen. 

The  banks  of  the  Big  Fork  for  the  first  three  miles  up  the  stream 
are  not  more  than  five  feet  high.  No  rock  in  place  nor  boulders  are 
seen.  Then  the  banks  become  higher  and  in  places  are  twelve  feet  to- 
fifteen  feet  high,  composed  of  stratified  sand  and  clay.  The  water  is. 
dark  and  the  river  has  a  smaller  volume  than  the  Little  Fork. 

The  stratified  clay  hanks  have  in  them  beds  containing  pebbles  of 
gneiss  and  other  rocks;  they  also  contain  very  fine  clayey  layers.  On 
top  is  generally  a  few  inches  of  loose  sand  or  soil.  About  seven  miles 
up  the  river  the  clay  banks  are  seen  to  contain  quantities  of  ft^sh- 
water  shells.  No.  224  (H)  is  clay  in  which  these  shells  are  imbedded. 
It  was  taken  out  of  a  bank  about  fifteen  feet  above  the  water  in  the 
river  and  five  feet  from  the  top  of  the  bank.  The  whole  bank  is  made 
of  the  stratified  clay;  and  as  far  as  could  be  seen  contained  fragments 
of  shells,  as  well  as  boalders  and  pebbles. 

There  is  a  very  swift  current  in  this  river.  Boulders  begin  to  be 
nnmeroos  at  about  two  miles  up  the  river,  and  pieces  of  Cretaceous 
shate  are  seen  on  the  bank.  Small  fragments  of  limestone  too,  are 
frequently  seen.  The  trees  noticed  in  the  first  ten  miles  are  as  fol- 
lows:  Plenty  of  large  hardwood  timber  of  all  thevarieties  mentioned,. 
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basswood,  soft  maple,  el 
white  birch,  balm  of  Qilei 
nood,  cottoDi*ood,  sprnce, 
tain  maple,  dogwood,  cl 
become  higher  id  the  next 
are  seen  at  iotervals.  1 
were  noticed;  it  was  all  o 

The  aeighboriog  coun 
swampy.  There  are  chan 
The  river  bed  seems  to 
gravel  in  the  banks,  whic 
are  covered  with  vegetati< 
water. 

About  27  miles  above  t 
Gounten^d.  At  this  plac< 
protrudes  from  the  water, 
numerous  The  banks  a 
twelve  feet  high.  They  t 
stratified  sand;  clay  cot 
many  fragments  of  limesl 
of  limestone  were  seen;  b 
be  exposed  in  the  bed  of  t 
pine  has  been  stolen  aloni 

Passing  two  or  three  qu 
of  rock  was  found  at  a  ra 
on  the  east  side  of  the  i 
about  33  miles  up  the  riv( 
be  found  on  either  side  o: 
river  where  there  is  a  la 
feet  above  the  river.    No. 

The  banks  contain  gre' 
The  many  springs  which  i 
that  the  Cretaceous  unde 
the  banks  op  to  the  top. 

Several  tall  trees  were  t 
rounding  country.     It  wi 

Opimabonowia  river  e 
miles  up  the  river.     Thi 
short  distance.    Above 
rapids  are  of  frequent  occ 
.  are  reached.    This  is  a 
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rapids  and  one  or  two  steep  chutes.  It  was  so  hemmed  ia  and  covered 
by  a  "jam"  of  logB  that  it  could  not  be  meaanred,  but  it  was  esti- 
mated that  the  fall  is  not  more  than  twenty  feet  in  one-eighth  mile. 

The  rock  is  gneiss  and  mica  schist,  wbicb  is  cut  at  the  head  of  the 
falls  by  a  trap  dyke  at  least  twenty  feet  wide.  A  quarter  of  a  mile 
below  the  falls  mica  schist  and  gneiss  are  seen  to  outcrop  iu  the 
river.  The  strike  is  K.  68^£;  dip  South  at  a  high  angle.  No.  227 
(H).  At  the  falls  the  rock  is  so  much  disturbed  that  no  strike  or  dip 
can  be  ascertained.  The  general  direction  of  the  dyke  seems  to  be 
N.  WE.    Nob.  228  (H)  to  230  (E). 

The  falls  are  about  forty-one  miles  up  the  river,  in  sec.  86,  or  sec. 
3(>,  155-26.     The  water  above  the  falls  is  quiet  for  Sve  or  sii  miles. 

The  banks  and  sn^roonding  country  for  a  short  distance  above  are 
low  and  flat.  Then  the  banks  become  higher  and  are  occasionally 
thirty  feet  high;  whether  stratified  or  not  could  not  be  ascertained. 

Less  than  a  mile  above  the  falls  is  an  outcrop  in  the  river  of  gneiss 
and  mica  schist.  The  strike  appears  to  be  E.  50°  S.  Dip  S.  W.  at  a 
high  angle.     No.  231  (H). 

For  tbe  next  nine  miles  the  river  is  still  with  a  moderately  strong 
current.  Tbe  banks  are  not  over  fifteen  feet  high;  generally  less  than 
ten.  They  consist  of  stratified  clay  containing  pebbles.  A  meander 
corner  at  tbe  soutli  side  of  sec.  34,  65-26,  shows  this  place  to  be 
thirty-two  miles,  in  a  straight  line,  south  of  the  mouth  of  the  river. 
It  is  estimated  at  fifty-five  miles  by  river. 

In  one  or  two  places  large  masses  of  gneiss  and  mica  schist  are  seen 
in  the  river  just  under  the  water.  They  may  be  in  place.  Limestone 
and  Cretaceous  shale  are  seen  in  small  pieces  in  the  banks.  There  is 
much  good  hard-wood  timber,  plenty  of  immense  poplar  and  some  large 
pine  along  the  river.     It  is  a  good  country  for  farming. 

About  eight  miles  farther  is  a  bank  where  the  clay  beds  are  exposed. 
They  consist  of  fine  hard  clay  containing  pebbles  and  a  few  boulders. 
The  bank  rises  fifteen  feet  above  the  stream.  Fragments  of  limestone 
and  bluish-gray  shale  are  seen  in  it.  No.  232  (H).  A  meander  corner 
is  seen  at  the  east  line  sec.  1,  152-35,  which  is  sixty-four  miles  ap  the 
river.  Very  few  boulders  were  seen  in  the  banks  for  ten  or  fifteen 
miles  along  here.  The  river  is  remarkably  straight,  mnoh  more  so 
than  the  Little  Fork.  A  stream  enters  on  the  east  side  at  about  sixty* 
two  miles. 

For  the  next  few  miles  (about  seven)  there  ia  more  curreat  and  the 
stream  ia  more  crooked  than  below.  A  stream  enters  on  the  west 
side -at  about  67  miles.     No  rock  in  place  has  been 'seen  for  miles. 
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The  baDbs  are  bU  stratified  clay  contaioiaf 
to  be  mure  frequent.  The  banks  are  low 
contain  limestoae  and  shale. 

About  fire  miles  farther  is  a  rapid  and  an 
projecting  s  few  inches  above  the  water  in 
72  miles  up  the  river.  The  schist  is  scratc 
ous  directions,  the  main  part  of  them  beii 
One  or  two  small  veins  of  gneiss  cat  the  at 
exposure  would  be  hidden  if  the  water  wen 
river  is  so  muddy  that  nothing  can  be  seen 
face.  Mo.  233  (H).  The  course  of  the  rive 
east  of  south  and  much  more  crooked  than 
above  the  last  is  much  more  mica  schist.  I 
very  marked  glacial  scratches  K.  60°  W.  1 
and  contains  hornblende  and  chlorite,  also  | 
■at  a  high  angle. 

A  little  farther  up  the  river  on  the  east  s 
N.  40°  E.  A  dyke  is  then  seen  which  is  ab 
nearly  north  and  south.  The  schist  is  hari 
next  the  dyke.    Nos.  231  (H)  and  235  (H). 

On  the  right  (west)  side  of  the  river  is  a 
talline  rock,  with  the  constitutnts  of  grani 
were  visible;  but  it  seemed  to  be  three  or 
the  schist.     Nos.  236  (H)  and  237  (H). 

The  banks  continue  to  be  low^  They  coi 
few  boulders  though  the  presence  of  quanti 
the  stream  is  evidenced  by  the  frequent  coll 
our  paddles.  The  clay  banks  are  about  ter 
with  pebbles  scattered  through  it.  In  somi 
stratum  a  few  inches  thick  of  gravel  and 
from  the  top  of  the  bank. 

About  five  and  a  half  or  six  miles  farthej 
and  at  the  head  of  it  is  a  low  outcrop  of 
strike  or  dip  can  be  ascertained  from  the  s 
238  (H).  This  is  about  78  miles  up  streai 
falls.  The  river  is  very  crooked  and  still  i 
mile  farther  is  a  rapid  in  which  no  rock  waj 

About  a  mile  and  a  half  farther,  in  whic 

erable  rapid  water  and   a   large  number  o 

the  river  of  about  five  feet.  The  rock  is  a  h 

has  the  appearance  of  trap.     Portions  of  it 

M 
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d  produced  a  BlicksnsideB  and  faJot  lines  of  schistoaity. 
e  quartz  veins  in  it,  and  also  veine  of  light-colored  siliceous 
I  of  calcite.  The  rock  exposure  is  a  hundred  feet  wide  at 
any  direction.  Its  longest  outcrop  is  across  the  river  about 
.     Kos.  239  (H)  to  239D  (H). 

iO  rods  above  the  falla  south  is  an  outcrop  of  a  hard  green 
ilar  to  that  at  the  falls.  It  might  be  called  very  fine  diabase, 
a  like  the  fine  grajiracke  of  Vermilion  lake.  Xo  strike  or 
itructure  of  any  kind  could  be  observed.  No.  240  (H), 
:p  lookout  was  kept  in  the  next  seven  or  eight  miles  for  Nor- 
'ri^ge  of  gneiss",*  sixty  feet  high,  crossing  the  river.  No  ridge 
sort  can  be  seen  from  the  river,  and  no  banks  over  twenty 
1.  Few  boulders  are  seen  in  this  distance. 
I  end  of  seven  and  u  half  miles,  the  foot  of  a  rapid  nearly  one 
ile  long  is  reached.  At  the  foot  of  it  is  a  bank  of  gravel  and 
t  is  a  very  different  sort  of  bank  from  those  seen  below  here. 
ti6ed,  or  partially  so,  bnt  not  horizontally  nor  all  in  the  same 
1.  It  looks  like  a  stratified  river  deposit.  Under  it  crops  out  a 
e  blnish-gray  clay,  of  which  only  a  foot  or  two  can  be  seen, 
upposed  to  be  Cretaceous.  No.  241  (H).  There  are  many 
e  pebbles  in  the  bank,  above  the  clay,  but  no  shale  is  seen  in 

apid  is  over  an  immense  number  of  boulders.  Most  of  them 
blendic  gneiss,  but  other  rocks  are  frequent.  Many  of  the 
are  large  and  stick  up  several  feet  above  the  water.  A 
ttance  up  the  rapid  is  a  small  island  which  seems  to  be  made 
lers  and  is  covered  with  trees  and  bushes.  All  the  rock  that 
I  found  on  or  around  the  edges  of  this  island  was  boalders. 
ly  be  the  "rock  island"  mentioned  by  Norwood.*  A  speci- 
<m  onu  of  the  syenite  boulders  17  feet  long,  7  feet  wide  and  .4 
k,  is  No.  242  (H). 

>  the  rapids  quantities  of  boulders  are  seen;  while  below  only 
sre  encountered.  The  country  does  not  seem  to  be  of  one  gen- 
ii as  before,  but  is  knolly.  The  banks  are  of  sand  and  gravel 
^ain  much  more  gravel  than  those  below  the  rapids.  This  ia 
}  miles  up  the  river,  probably  in  Twp.  62-25.  It  seems  prob- 
t  the  rapid  mentioned  above  is  on  the  boundary  or  shore  of 
lal  lake  Agassiz,  and  that  all  of  the  river  below  this  rapid  is 
I  in  the  ancient  basin. 

wac'i  0«L.  Sni.  Wli.  ind  Uinn,,  1881. 
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Five  miles  fartber  up  is  an  Indian  clean 
what  is  called  Batkokagin  Indian  reserrati 

The  country  appears  to  consist  of  kn( 
boulders  obstruct  the  stream  and  form  rapi 

Deer  river  enters  the  Big  Fork  just  a1 
Pour  or  five  miles  up  Deer  river  is  a  dam  a 
of  Deer  river  contains  hard,  polished  be 
banks  are  somewhat  clayey,  but  mostly  gr 

The  drift  knolls  rise  thirty  to  fifty  feet 
the  river  and  are  covered  with  large  pine 
limestone  pebbles. 

In  the  bed  of  Deer  river  at  a  dam  about 
Fork  bed  rock  was  seen.  It  is  hard,  gr< 
greenstone.  Some  of  it  contains  mica  in 
seen  rifcht  at  the  dam  did  not  contain  any 
Strike  N.  36°— N.  40«  E.  Dip  about  verti 
80*"  W.  to  W.    No.  243  (H). 

About  three  miles  up  the  Big  Fork  from 
a  hard  round  exposure  of  green  rock  on  th 
contains  pyrite  in  cubes.  It  also  contain 
isb  color,  some  of  them  two  inches  in  di 
feldspathic,  and  this  may  be  the  rock  that 
greenstone.'"  No  island  such  as  he  d< 
blende  slate"  has  been  seen.  Glaciation 
244  (H).  This  is  about  104  miles  up  the 
sembles  the  slates  and  greenstones  at  Thoi 
country  is  well  covered  with  drift  here— tl 
sixty  feet  above  this  outcrop  of  rock. 

About  two  and  one-half  miles  farther  i 
small  island  on  the  west  aide  of  the  river, 
rock,  much  like  the  last.  It  contains  coi 
No.  a45  (H.) 

Less  than  a  mile  above  the  last  is  a  quai 
ments  of  rock  which  seem  to  have  been  1 
trap  or  dioryte  and  varies  in  texture  in  goi 

About  five  miles  farther  is  a  small  expo: 
rock.  It  is  at  the  foot  of  Bice  River  rapi' 
below  Rice  river,  which  enters  the  Big  Fo 
miles  above  the  mouth  of  Deer  river. 

This  rock  looks  almost  like   a  metamori 

*  D.  D.  Owan'i  Oml.  Spr.  ffiL  ind  Minn.  Kai. 
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feldspathic  and  becomes  felsitic  a  little  farther  soath.  It  xliowa  oaly 
At  th«  edge  of  the  river,  and  specimens  bad  to  be  obtained  from  ander 
water. 

About  fifteen  rods  up,  on  the  east  side,  is  another  smalt  outcrop  of 
xock.  This  is  hornblendic,  epidotic  rock  that  varies  to  syenite  or 
dioryte  and  then  to  amphiholyte.  It  is  quite  a  remarkable  change 
from  green  schist  to  syenite.  Xos.  2*7  (H),  248  (H),  248A  (H)  and 
S48B  (H)  illustrate  this  transition  which  takes  place  going  sontb.  At 
this  place  a  portage  of  three-quarters  of  a  mile  was  made  around  s 
log  jam  in  the  river. 

A  short  distance  farther  up  the  river,  on  the  same  side,  is  another 
flmatl  exposure.  This  is  faldspatic  greenstone,  qaite  jointed  and  bard 
to  get  at.     No.  249  (H). 

About  seven  miles  farther  up  the  river,  120  miles  above  Rainy  Lake 
river,  is  a  ridge  of  quartz  dioryte  on  the  N.  W.  side  of  the  stream. 
It  looks  much  like  the  rock  into  which  the  greenstone  grades  below 
here.    No,  260  (H). 

The  river  banks  along  here  are  lower  and  are  swampy  and  marshy. 
Boulders  are  plentiful.  Thia  is  at  the  west  side  of  section  30,  61-26. 
A  short  distance  above  the  last  locality,  which  is  N.  40°  to  N.  60°  E. 
-  of  this,  is  more  similar  rock  on  both  sides  of  the  river.  This  is  in  the 
east  side  of  section  25,  61-27.  The  exposures  rise  but  a  little  above 
the  water.    The  feldspar  is  green  and  red. 

About  four  miles  farther  are  some  larfi^  angular  pieces  projecting 
from  the  water  and  some  rock  in  the  bed  of  the  stream  which  seems 
io  be  solid  rock.  This  is  a  peculiar  porphyritic  rock  that  is  almost 
wholly  made  of  feldspar;  but  contains  a  little  green  material,  perhaps 
chlorite  or  aericite.     No.  251  (H). 

Aboat  three  miles  above  this  is  an  outcropping  of  dioryte  (?)  on 
both  sides  of  the  riv^r.  It  rises  four  or  five  feet  out  of  water  and  ex- 
tends nearly  across  the  stream.  It  is  No.  252  (H),  quite  similar  to 
250  (H).  It  is  very  siliceous  and  contains  quartz  geodes.  No.  252 
A  (H).  Qlaciation  N.  52°  W.  Twenty-four  rods  east  in  the  woods 
the  rock  is  finer  grained  and  looks  more  like  syenite.     No.  253  (H). 

Around  the  next  bend  in  the  river  is  a  large  exposure  of  rock  which 
rises  15  feet  or  more  abovd  the  water.  Some  of  it  is  syenite  and  some 
looks  more  like  dioryte.  No.  254  (H).  This  a  large  outcrop  of  mas- 
sive feldspathic  rock  that  thus  appears  to  be  the  direct  product  of 
.alteration  or  metamorphism  from  the  hardened  green  schists  seen 
north  of  here.  These  schists  become  gradually  feldspathic,  hornblendic 
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and  ailiceoua,  aad  develop  into  regular  syenite.  This  is  the  last  rock 
observed  in  ascending  the  Big  Fork  river. 

About  two  miles  above  is  a  rapid  over  boulders.  The  river  is  wind- 
ing  and  rans  through  swampy  country  most  of  the  way.  About  a 
mile  farther,  142  miles  from  Rain;  Lake  river,  is  a  meander  corner 
between  sees.  1  and  6, 149-25.  The  land  is  flat  and  marshy,  and  the 
stream  is  nearly  filled  with  manomin  or  wild  rice.  The  river  here  is- 
named  Bowstring  river  on  the  goverment  plats.  It  expands  into  a 
shallow  lake  filled  with  rice,  in  Twp.  149-27.  Much  splendid  pine 
is  seen  on  the  shores  of  this  lake. 

No  boulders  or  solid  rock  are  seen  along  the  shores.  A  few  miles- 
farther  is  Eashebushkag  (grass-spots)  lake,  so  called  from  the  large, 
round  bunches  of  tall  grass  that  grow  in  it.  Just  west  of  this  lake  is- 
Bonnd  lake  (Kawaie-gamak).  After  crossing  this  lake  and  searching. 
foi  some  tttne,  a  first-clnss  portage  is  found  three-fourths  of  a  mile 
long,  leading  into  a  small  lake  whose  outlet  ia  to  the  south.  This 
creek  is  very  crooked  and  full  ofrice,  buthas  much  excellent  pine- 
along  its  banks,  as  has  also  Ronnd  Lake  river  and  Easbebushksg 
lake. 

Boulders  are  seen  in  this  ereek,  which  fiows  south,  throusb  one  or 
twf  dmall  lakes,  into  Winibigoshish.  Limestone  fragments  are  seen 
in  the  bed  of  this  creek,  and  in  the  bottom  of  the  deep  pools  are  beds- 
of  extremely  hard,  bluish  clay.  The  water  was  so  deep  that  no  speci- 
mens could  be  procured. 

LAEB  WINIBIOOSHIBH. 

The  shores  of  this  lake  are  low  and  marshy  or  sandy,  with  a  few 
boulders.     Some  limestone  pebbles  are  mixed  with  the  rest. 

At  the  dam  at  the  lower  end  of  the  lake  the  shores  are  twenty^five- 
feet  high,  of  stratified  sand, 

HIBSISaiPPI   BITBB. 

The  banks  of  the  river  below  lake  Winibigoshish  are  of  sand,  some- 
times twenty-five  feet  high,  and  sustaining  a  good  growth  of  pine. 
A  few  large  boulders  of  granite  are  seen  in  the  river.  Probably  most 
of  them  were  taken  up  to  be  used  in  the  dams  above  here. 

It  is  about  55  miles  by  river  to  the  mouth  of  Pokegama  lake.  The 
river  banka  are  generally  of  fine  saud  not  over  ten  or  fifteen  feet  high. 

The  river  valley  varies  in   width   from   half  a  mile  or  lees  to  t' 
miles.     Few  boulders  or  pebbles  are  seen.  :  :  :'■.;" 
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P0KEOA.KA — (The  lake  that  lies  with  one  end  in  the  river). 

The  shores  of  this  lake  are  of  reddish  till  fire  feet  to  thirty  feet 
high,  cootaining  very  few  limestone  pebbles.  Many  boolders  are 
Beea  around  the  islands  and  on  some  of  the  points. 

A  trip  was  made  to  the  south  end  ot  the  lake  and  up  on  to  the  ridge 
in  sections  22  and  27,  64-26.  This  ridge  is  covered  with  fine  hard- 
wood timber,  oak,  elm,  yellow  birch  of  immense  size,  sugar  maple, 
«tc.  Boulders  and  pebbles  are  namerous  all  th«  way  ap  the  sides  and 
on  top  of  the  ridge  which  is  probably  175  feet  above  Pokegama  lake. 
No  rock  in  place  could  be  seen.  The  ridge  has  the  appearance  of  a 
moraine,  the  trees  that  hare  fallen  having  torn  up  boulders  and 
pebbles  and  disclosed  nothing  but  till  below,  ^till  the  solid  rock 
may  be  nuderneath  at  no  great  distance. 

A  few  large  pieces  of  limestone  are  seen  on  an  island  in  the  lake. 
The  till  is  quite  sandy  and  generally  of  a  reddish-brown  color,  though 
flome  of  it  is  decidedly  yellowish.  Pebbles  of  all  ordinary  kinds  of  rock 
are  seen,  and  some  peculiar  varieties  such  as  porphyritic  greenstones 
and  diorytes. 

ICISSI98IPFI  RITSB. 

A  short  distance  before  reaching  Pokegama  falls  in  the  N.  E.  i  \>{ 
N.  W.  i  sec.  13,  55-26,  a  ridge  of  quartzyte  is  seen  on  the  south  side 
of  the  river.  It  is  twenty  or  twenty-five  feet  high  and  has  been 
blasted  out  some  to  furnish  rock  for  the  dams. 

This  rock  varies  in  color  from  white  and  yellow  to  green,  red  and 
almost  black;  and  in  texture  from  aphanitic  quartzyte  to  coarsely  gran- 
ular sandstone.  The  general  direction  of  the  ridge  is  between  N.  60° 
E.  and  N.  80°  E.  The  top  of  it  is  thinly  covered  by  drift  and  ia  on 
about  the  same  level  as  the  land  south  of  it. 

Pokegama  falls  are  over  this  rock.  The  water  here  falls  about  seven 
feet  in  a  slanting  chute  It  is  said  that  the  falls  were  formvrly  mach 
higher  and  have  been  mach  worn  down  in  the  last  twenty  years.  The 
Indians  call  them  Kakabikag,  (rocky  falls).  They  sometimes  add  a 
diminutive  and  call  them  the  "Little  Rocky  falls."  This  rock  ia  No. 
256  (H).  There  are  round  nodules  of  iron  sesqui-ozide  in  many  of 
the  pieces  that  have  been  blasted  out  at  the  falls.  They  are  half  an 
inch  to  an  inch  in  diameter,  and  are  more  or  less  hard  and  siliceous. 
No.  25T(H).  Some  of  the  rock  at  the  falls  is  exceedingly  soft  and 
will  crumble  in  a  person's  hands.  Most  of  it  is  quite  ferriferous  and 
the  bands  or  lines  of  iron  rust  give  an  appearance  of  stratification  in 
I>:ace9,     It  appears  to  lie  nearly  flat  with  a  low  dip  to   the   southeaat 
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especially  noticeable  where  the  water  ha 
No  258(H). 

PortioDS  of  it  cootaio  a  fiaa  red  clay  si 
occnra  sometimes  in  thin  scales,  or  she 
angular  lumps  that  evidently  bear  bod 
nodules  mentioned  above.  Specitnena 
Catlinite  (?)  are  No.  259  (H). 

The  drift  belowthe  falls  contains  ma 
over  boulders  that  have  been  so  much  re 
there  is  not  much  of  a  rapid  there  now. 
is  composed  of  sand.  This  rests  on  bai 
water  come  out  on  top  of  this  clay. 

PSAIRIB  Rin 

This  stream  enters  the  Mississippi  thr 
About  a  mile  up  this  river  is  a  long  rap 
flolid  rock  is  seen  until  the  first  fall  if 
rapids. 

The  river  has  a  slaggish  current  beti 
and  but  few  boulders  are  seen  nntil  n 
Here  there  are  many  bouldere  of  gneiss 
limestone  was  noted.  The  fall  is  a  loO] 
nineteen  feet.  There  is  one  chute  nea 
This  fall  is  in  the  S.  E.  i,  sec.  U,  56-25 


Taft  fi.St^M 


Fig.  10.— Falls  of  Pi 
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Solid  rock  is  exposed  on  the  bftnks  and  in  the  bed  of  the  river  all 
the  way  up  the  rapid,  and  in  the  lake  above,  a  distance  of  about  one 
half  mile.  At  the  foot  of  the  rapid  the  rock  is  red  or  reddish  and 
more  or  lesa  rasted  with  a  quantity  of  iron  oxide.  Some  of  the  rock 
is  very  good  hematite.  An  analysis  of  ore  [No.  260A  (H)]  from  here, 
made  by  Prof.  J.  A.  Dodge,  resulted  as  follows : 

Biltca 8.36  per  cant. 

Alamiiia '. Traces. 

Peroxide  of  Iron 92,08 

Lime Tnces. 

Hsgaeda Traces. 

Fhoaphorua 03 

Batpbur 01 

Haagaoese None. 

Titanium None. 

100.43 

Metallic  iron 64.45 

thus  "making  a  first-class  ore,  jaet  above  the  lower  limit  of  the 
Bessemer  grade."  These  red  ferruginous  beds  are  not  exposed  for  a 
thickness  of  more  than  tmo  or  three  feet.  Some  of  the  rock  is  fine 
enough  to  be  called  jasper. 

Above  this  the  rock  resembles  that  at  Pokegama  falls.  It  is  seen 
most  of  the  way  up  the  rapids,  and  in  the  woods  on  both  sides.  It  is 
in  horizontal  beds,  which  have  occasional  slopes  in  all  directions,  but 
have  a  general  low  dip  to  the  southeast.  Where  the  rock  is  decom- 
posed it  has  the  same  appearance  as  at  Pokegama  falls.  There  are 
long  scratches  in  the  polished  rock  in  the  bed  of  the  river  that  were 
probably  caused  by  floating  ice,  log  jams,  etc.*  Their  direction  is 
about  north  and  south. 

About  two-thirds  of  the  way  up  the  rapid  is  a  thin  bed,  of  fine  con- 
glomerate exposed  on  the  surface  for  a  space  of  several  feet.  It  con- 
tains quartz,  jasper,  and  greenstone  pebbles,  mostly  less  than  half  an 
inch  in  diameter.  No.  262  (H).  Some  jaspery,  hematitic  rock,  found 
about  halfway  up  the  rapid,  which  contains  chalcedonic  qaartz,  is 
No.  263  (H). 

There  is  no  doubt  that  there  is  a  limited  quantity  of  good  hematite 
here;  but  it  is  probably  only  in  thin,  horizontal  strata,  perhaps  sep- 
arated from  each  other  by  non-ferruginous  beds,  and  of  course  would 

•At  a  SDbWqotnt  lUlt,  Id  Octobar,  1689,  ths  rock  «u  aipoMd  mdch  baltar  thto  at  tha  Unw  oT  llw 
flrat  e^mlnaUDn,  ^U|t  Iha  uratotiH  mra  sMa  to  coTsr  tbe  irhola  ■Brtarsof  tlMiock  In  a  DaprijiiBl- 
nKJiJ4iMJ,|i>d',^iiid  ah  andoDbtcdlj  glacial  markt. 
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in  that  case  be  valueless.     The  true  state  of  affairs  couli: 
by  a  abaft  or  test-pit. 

The  quartzyte  and  hematite  weather  almost  black. 
■ouB  rock  at  the  foot  of  the  rapids  weathers  red.  At  tl 
the  rapid  in  the  lake  the  quartzyte  cootaios  the  iron  o 
through  it  in  small  spots.  Ko.  265  (H).  Several 
shaped  masses  of  gneiss  at  this  fall  have  the  appearat 
far  transported.  No.  266  (H).  This  was  found  to  be 
forms  the  "Upper  Falls." 

Abont  a  mile  west  of  the  upper  end  of  the  "  Lowei 
south  end  of  the  "  Upper  Falls."  This  rapid  is  about 
mile  long  and  has  rock  walls  on  each  side  rising  in  ] 
forty  feet  and  only  twenty  or  twenty-five  feet  apart  in  i 
fall  is  in  the  east  side  of  section  33,  56-25. 

The  rock  at  the  foot  of  the  rapid  is  a  fine-grained,  f 
taining  comparatively  little  mica  and  orthoclase.  It 
zontally  stratified  aud  varies  from  white  to  reddisl 
changes  in  asceoding  the  rapid,  becomiag  coarser  i 
more  mica  and  feldspar.  Some  of  it  contains  a  very  re' 
small  particles  of  sesquiotide  of  iron  are  seen  ia  placei 
biotite.  The  horizontal  gneissoid  structure  is  very 
267  (H.)  and  268  (H). 

Veins  of  all  thicknesses  up  to  six  inches  of  coarse,  i 
cut  the  gaeiss  and  run  in  crooked  lines  through  it,  II 
muscovite  and  biotite  and 'occasioually  garnets.     No.  S 

There  are  many  cracks  or  joints  running  in  different 
principally  north  and  south.  They  appear  to  have  1 
pressure  and  slight  movements  of  the  rock  upon  itself. 
Calcite  and  gypsum  are  found  in  some  of  the  seams. 

The  ridges  that  produce  these  falls  run  for  some  dis 
side  of  them  in  a  general  direction  of  about  N.  70°  £. 
or  less  covered  with  a  glacial  drift  containing  many  bo] 
porting  a  heavy  growth  of  forest  trees. 

There  is  a  lake  about  a  mile  long  from  east  to  west  b 
falls.  The  land  between  the  two  ridges  at  each  end  of 
and  no  solid  rock  is  visible.  The  quartzyte  ridge  can 
some  distance  on  each  side  of  the  Lower  Fall. 

Going  northeast  from  the  Upper  Fall  through  the  N 
into  the  S.  E.  i  sec.  27,  56-26,  some  variety  is  noticed  i 

About  half  a  mile  from  the  falls  the  gneiss  has  the 
appearance  as  at  the  falls.  No.  271  (H). 
5 
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.  11.— Sketch  of  upper  Fails  Prairie  river.     By  H.  W.  Fair- 
banks. 

ire  is  found  a  roand  knoll  or  part  of  a  ridg«  of  rock  containing' 
uartz  and  some  hornblende  with  only  a  little  mica.  This  rock  is 
greenish  in  color.  It  is  in  nearly  horizontal  beds  and  approsi- 
I  syenite  gneiss  rather  than  true  gneiss.  No.  272  (H.)  This 
has  the  same  red  veins  penetrating  it.     Only  a  few  feet  from  the 
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last,  the  interyeuing  space  being  obscured, 
dark  green  rock  looking  almost  like  dolery 
enough,  and  containing  small  lump?  of  fine  i 
No.  274  (H.) 

In  the  S.  E.  i,  sec.  27,  56-25,  is  found  a  1< 
pbyritic  hornblendic  gneiss.  It  is  in  mostly  e 
carpet  of  moss.  The  rock  is  horizontally  stn 
275  (H.)  It  is  cut  by  red,  coarse  muscovite 
seems  to  have  a  low  dip  to  the  S.  E.  Whett 
carry  it  under  the  quartzyte  or  whether  it  ei 
could  not  be  ascertained.  Much  time  was  sp 
rock  coutinuously  from  the  quartzyte  to  the 
depresBJou  between  the  two  ridges  which  is  < 
lake,  by  a  swamp  at  the  east  end  of  the  lake  i 
the  west  end.  Both  of  these  rocks,  the  quar 
nearly  horizontally  stratified,  both  contain  m 
iron,  and  both  seem  to  have  a  dip  which  woul 
top  of  the  gneiss  where  it  would  naturally  be 

At  the  upper  side  of  the  "Upper  Falls"  the 
that  are  quite  hornblendic.  Other  beds  at  t 
hornblende  schist  containing  more  or  less  m 
by  red  granite  veins  and  generally  lie  nearl 
the  gneiss  almost  vertically.  The  line  of  sepai 
and  hornblende  schist  is  usually  quite  distinc 
and  i78  (H). 

At  the  upper  end  of  the  Upper  Falls,  on  th 
the  gneiss  changes  into  a  jointed,  coarsely  : 
tains  much  red  feldspar  and  a  greenish-blacl 
rite.  This  rock  seems  in  places  to  constitute 
through  the  gneiss,  but  the  conclusiim  reacbe 
tion  is  that  it  is  in  flat  beds,  and  is  a  belt  1: 
therefore  standing  above  it.  The  gneiss  itse 
considerable  quartz  and  white  and  red  feldsps 

It  is  noticeable  that  this  gneiss  here  at  Pri 
have  the  appearance  of  uniform  gneiss.  It 
made  from  various  materials.  It  seems  as  tl 
come  mica  schist,  hornblende  schist,  graywi 
ore.  Tendencies  toward  all  these  rocks  are 
permanent  and  generally  prominent  feature  i 
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structure.*  The  gneiss  is  much  coarser  at  the  head  of  the  Upper  Falls 
than  at  the  foot. 

Above  the  falls  the  banks  of  Prairie  river  are  composed  of  sand 
containing  more  or  less  gravel.  Boulders  are  numerous  and  produce 
rapids  in  the  rivpr.  The  drift  does  not  seem  to  contain  any  lime- 
stone. Some  of  the  banks  are  of  sand,  fifteen  or  twenty  f^et  high. 
There  are  many  springs  of  cold  water  issuing  near  the  bottom  of  these 
banks. 

In  the  S.  E.  i  of  N.  E.  i  sec.  5,  56-31,  gneiss  protrudes  through 
the  moss  and  soil  in  a  swamp.  It  is  in  very  many  rough  angular 
pieces  of  all  sizes  that  seem  to  have  been  split  up  by  the  action  of 
frost.  It  is  all  of  about  the  same  nature,  fine  biotite,  mnscovite 
gneiss.    No.  2T9  (H). 

Quite  a  ridge  of  gneiss  similar  to  the  last  is  seen  in  the  S.  W.  i  of 
S.  W.  i  sec.  i,  56-24.  It  is  found  in  large  masses  that  have  been  split 
apart  to  a  depth  of  ten  feet,  in  places,  by  he  action  of  frost.  They 
are  somewhat  rounded  and  smoothed  on  top.  No,  280  (H).  This 
locality  may  be  in  the  N.  W.  i  of  N.  W.  i  sec.  9,  56-24.  This  rock 
is  near  the  surface  for  a  quarter  of  a  mile  or  more  south  of  here.  The 
ground  is  high  and  covered  with  a  good  forest.  Knobs  of  granite 
project  here  and  there.'  No  trap  rock  was  seen,  though  it  is  marked 
on  the  goyernment  plats. 

^No.  281  (H)  is  from  the  S.  W.  i,  sec.  33,  67-23.  It  is  gneiss;  the 
rock  lies  in  regular  masses  on  the  surface.  It  appears  to  be  closely 
connected  with  the  bed  rock. 

In  jthe  bed  of  Sucker  brook,  in  sec.  27,  57-24,  is  found  some  fine, 
bluish-gray  clay  in  beds  of  unknown  depth.  No.  282  (H).  Much  of 
this  section  of  the  country  aeems  to  be  underlain  by  clay  beds,  as 
springs  of  cold  water  are  very  numerous. 

IflSBIBSIPFI  BITEB, 

III  Twp.  54-24  the  banks  of  the  river  are  25  feet  high  or  more.  They 
are  composed  of  sand  for  15  feet  from  the  surface.  The  rest  of  them 
is  composedjof  fine,  hard  clay,  red  and  blue,  in  thin  beds.  The  top 
beds  of  this  clay  are  red,  and  there  are  also  thin,  red  layers  in  the  bine 
strata  all  the  way  down.     No.  284  (H). 

This  clay  continues  to  form  part  of  the  banks  where  they  are  over 
ten  feet  high  for  twenty  or  thirty  miles  farther  down  the  river  ften 
milex  below  the  mouth  of  Swan  river,  in  township  62-23).  Most  of  it 
is   bluish-gray  clay  and   is  more  sandy  than  the  red  layers.     A  thin 

■Mr.  Ballay  WUllitD  toI.  it,  IQtb  Canina,  ji.ltO,  deaetibM  lbl«  inaua  H  balnf  irlllladt  bed  ling. 
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layer  of  fiae  Hand  separates  each  stratiin 
to  it.  This  clay  forms  the  bed  of  the  rire: 
hard  that  one  can  hardly  stick  a  knife  intc 
horizontal  layers  everywhere,  but  the  s 
vary  appearance  in  places,  and  af^ain  are  i 

A  short  distance,  perhaps  ten  miles,  abo) 
and  first  accumulation  of  boulders  seen  b 
here  down  boulders  are  quite  nnmerons. 
strata  appear  only  occasionally  and  have  s 
containing  more  sand.  The  banks  are  1 
luvial. 

There  were  reports  circnlated  at  Grand  ] 
township  61-23.  The  locality  was  not  yU 
rock  from  there  was  obtained  of  the  pes 
This  was  assayed  by  Mr.  C,  F.  Sidener 
silyer," 

TBIP  TO  PBLIOAK  L, 

The  rock  in  the  N.  E.  i  of  the  S.  W. 
mica  schist.  It  is  cut  by  intrusions  of  got 
rises  forty  of  fifty  feet  above  the  stream  co 
Partridge  lake,  and  above  Hoodoo  lake.  Tl 
between  these  lakes,  which  is  wide  and  dei 
2S6  (H)  is  from  the  above  mentioned  loc 
rock  exposed  on  the  shore  of  Hoodoo  lake, 
has  a  very  gneiBsic  appearance  and  might 
than  schist.  It  contains  both  mnscovite  a 
mica. 

In  the  N.  E.  1  of  S.  E.  i,  sec  5,  63-18,  f. 
mica  that  is  partly  faydrated.  It  also  coct: 
very  siliceous.  Small  veins  of  quartz  ran 
direction  of  the  strike.  There  are  also  len 
the  schist.  Strike  is  about  E.  20°  S.  Dip 
are  intrusions  of  granite  in  the  schist.  F 
scattered  through  the  rock.     No.  287  (H). 

A  few  rods  west  of  the  last,  along  the  . 
more  perpendicular  dip  and  contains  much 
to  hornblende  a  little  farther  west. 

The  schist  here  is  mnch  jointed  and  is  ( 
hornblende.  It  is  quite  ferruginous  and  hi 
the  needle.     Samples  are  No.  £88  (H). 
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er  west  aloDg  the  strike,  which  ia  in  a  {general  east  and 
the  schist  heeoraes  like  syenite  gneisB,  and  ia  finer 
KB  in  perpendicular  beds  sixty  feet  above  the  lake, 
n  beds  are  much  more  hornblendic  than  others;  some 
ica  and  horn  blende.  The  whole  hill  is  cut  by  intru- 
,  intricately  crossing  and  re-crossing  each  other.  Ko. 
ntrusiona  contaii  thin  veins  of  a  hard,  green  mineral, 
e.  There  are  small  cavities  in  the  hard  crystalline 
I  a  soft  white  substance,  like  kaolin.  Parts  of  these 
Iso  felsitic. 

I  schist  is  seen  at  the  portage  near  the  west  end  of 
'.  W.  iof  S.  E.  i,  sec.  5,  63-18.  Fine-grained  silice- 
is  seen  on  the  portage  from  Hoodoo  lake  to  Susan  lake, 
aorth  of  it. 

B  from  a  small  island  in  the  north  aide  of  Susan  take, 
B.  It  is  fine  mica  schist,  which  assumes  a  gneiasic 
ame  island.  This  schist  dips  S.  W.  50°,  and  strikes  E. 
stly  quite  solid  and  firm,  and  contains  fine  particles  of 
itures  of  therock  in  thin  lake  are  the  strike  and  dip. 
enerally,  at  a  low  angle,  W.  S.  W.  The  schist  con- 
f  sheets  or  beds  of  gneiss.  In  one  place  there  is  a 
ade  schist,  inclosed  in  the  mica  schiat  and  cut  by  the 
^rnsions.  It  has  the  same  strike  as  the  mica  schist. 
Q  of  it  is  covered  on  both  sides,  but  later  it  can  be 
ids,  sometimes  a  foot  thick,  sometimes  only  an  inch, 
I  the  mica  schist.  This  rock  seems  to  be  composed 
of  hornblende  and  biotite,  with  some  feldspar.  No. 
of  it  seems  to  contain  graphite.  No.  392 A  (B). 
is  from  the  5.  E.  i  of  S.  E.  i,  sec.  32,  64-!8.  It  is 
1  thin  sheets  of  green  mica.  The  schist  itself  has  a 
;e.  The  rock  in  the  southeast  end  of  Susan  lake  is 
3d  with  schiat.    No.  294  (H). 

ELBOW    LAKB. 

lide  of  the  Portage  from  Susan  lake  to  Elbow  lake— 
N.  E.  i.  sec.  32,  64-18-is  a  round  point  of  mica 
}  that  projects  into  the  lake  a  abort  diatance.  The 
west.     Glaciation  is  N.  26°E. 

ling  veins  of  granite  run  all  over  the  surface  of  this 
usion  about  four  inches  wide  (No.  1  in  the  sketch) 
bedding  nearly  straight  for  several    feet,  and   cuts 
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through  a  bed  of  gueias  (No.  2)  two  feet  wid 
«n  irrfgulgrty  shaped  mass.  The  thia  inti 
forming  with  the  schist  for  a  distance,  tui 
thin  threads,  cutting  the  schist  as  well  h3  i 
bed  (No.  2).  No.  2  is  also  cut  by  a  fine  dm 
that  also  runs  across  the  beds  of  schisi .  fi 
No.  3.  It  is  pinker  than  the  others,  and  is 
in  the  middle.     No.  2  i»  coarser  than  Nos.  ] 


Fig.  12  — Granite  intrusions  in  mica 

Sometimes  the  beds  of  gneiss  contain  encl< 
which  generally  preserved  the  strike  of  the 
gneiss.  The  following  diagram  of  such  incl 
made  from  rock  seen  east  of  the  round  point 
in  the  last  figure. 


Fig.  IS.— Gneiss  containing  masses  of  mica 
schisi.     Elbow  lai 

The  dip  is  about  yertical;  Bometimes  a 
timesithe  other.     Many  of  the  tbin  beds  of 
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nicaceoufi; — the  hornlDlende  crystals  standinf;  oat  oa  the  sor- 
giTing  a  black  color  to  those  beds.  The  rock  ia  qntte  gen- 
vered  bj  moss  and  lichens  when  not  obscured  from  view  by 
e  soil. 

pie  of  the  mica  schist  from  the  south-east  bay  of  Elbow  lake 
)5  (Hj. 

e  north  of  the  last  the  rock  is  a  regular  alternation  of  gDeiss  and 
ist  in  beds  of  variable  tbickaeB?,  The  general  trend  is  N. 
id  the  prerailing  dip  is  to  the  south,  sometimes  as  low  as  45°* 
e  sIbo  granite  intrusions  cutting  gneiss  and  sahist  alike.  The 
anges  a  little  in  going  farther  east,  becoming  about  N.  60°  E. 
)re  intrusive  granite  is  seen.  Ia  some  places  it  has  flowed 
schist  and  liea  unconformably  upon  its  upturned  edges.  Much 
leiss  is  fine  and  very  micaceous;  none  of  it  is  very  coarse, 
east  side  and  end  of  the  lake  the  gneiss  lies  nearly  flat — quite 
aea.  It  has  been  folded  and  bent  in  large  waves  so  that  it 
II  directions;  now  are  seen  the  crumpled  edges  and  again  the 
ips  of  the  distorted  strata. 

northeast  end  of  the  lake  the  strike  of  the  gneiss  and  schist 
ged  to  N.  20°  E.  Here  it  is  impossible  to  tell  which  is  bedded 
id  which  intrusive  granite:  it  all  seems  to  cut  the  schist  in 
)  or  another.  Gneiss  that  seems  to  have  flowed  over  on  the 
strata  of  mica  schist  is  cut  by  granite  intrusions  that  also 
:hist. 

itnesB  of  the  schist  beds  around  the  east  and  north  end  of  El- 
is  quite  striking.  The  rock  rises  in  bluffs  forty  feet  above  the 
i  granite  intrusions  can  be  seen  cutting  the  schist  and  beds  of 
.  all  angles  from  horizontal  to  vertical.  Some  of  it  is  a  fine 
but  the  most  noticeable  feature  is  the  general  horizontal 
3f  the  strata. 

eiss  and  schist  in  the  hills  east  of  the  northeast  end  of  the 
itirred  and  mixed  most  thoroughly.  Qneiss  and  schist  alike 
and  doubled  on  themselves  as  a  piece  of  paper  crumpled  in 
id  would  be.  The  gneiss  is  mainly  composed  of  feldspar  in 
liar  crystals,  some  an  inch  and  a  half  long  and  of  a  red  color, 
the  schist  is  hornblendic. 

8  a  dyke  (?)  of  rock,  similar  to  No,  29S  (H),  six  inches  wide 
:hrough  the  schist  and  gneiss  uninterruptedly  for  a  good 
t.    Its  course  is  N.  80°  E.     It  is  composed  chiefly  of  hom- 
lica  and  feldspar.     Xo.  297  (H.) 
point  which  projects  into  the  lake  from  the  north  side  of  the 
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more  or  less  hornblende,  and  moat  of  it  U  decidedly  acidic.  Theeontii 
shore  of  Elbow  Lake  follows  the  changing  strike  of  the  rock  quite 
-closely. 

Going  down  Slbow  rirer  the  first  rapid  is  just  at  the  outlet  of  the 
lake.  The  next  is  2i  or  3  miles  below.  The  bills  here  rise  about  200 
feet  above  the  river  on  each  side.  They  are  almost  bare  knobs  of 
gneiss,  containing  more  or  less  schist  interbedded  with  it.  The  hill 
oa  the  north  side  of  the  rapid  is  called  Bald  mountain. 

The  country  for  a  few  miles  around,  as  seen  from  the  top  of  Bald 
Mt.,  is  rough  and  hilly  and  probably  alt  composed  of  this  same  forma- 
tion. There  is  generally  a  strip  of  swamp  along  the  river.  The  river 
bed  is  remarkably  level  for  such  a  hilly  country.  Elbow  river  flows 
into  Pelican  river  about  trfo  miles  soath  of  the  east  bay  of  Pelican 
Jake — probably  in  sec.  18,  64.19.  Samples  of  the  gneiss  from  the  top 
of  Bald  Mt.  are  No.  304  (H)-  The  mica  schist  from  the  same  place  is 
Ko.  305  (H).  The  gneiss  is  hornblendic  or  chloritic,  and  is  a  fine- 
grained, siliceous  rock  with  fine  veins  of  a  light  green  mineral  run- 
ning through  it, 

PBIIOAN  LAKE. 

The  shores  of  this  lake  are  not  very  high  nor  rocky,  i.  e.,  with  solid 
j-ock.     Most  of  the  coast  »  either  sandy  or  boulder-bound. 

Pink  gneiss  is  found  in  the  N.  E.  i  of  S.  W.  i,  sec.  9,  64-20  It 
^grades  into  mica  schist  in  the  immediate  vicinity.  The  apparent  dip 
here  is  south,  but  there  is  so  little  continuity  in  strike  or  dip  that  the 
^neral  direction  cannot  be  determined.  Kos.  306  (H)  and  307  (H). 
The  south  side  of  the  point  at  the  same  place  consists  of  beds  of  mica 
echist  and  gneiss  that  dip  west  and  strike  north  and  south.  The 
echist  is  hard  and  fine.grained;  the  gneiss,  gray  and  fine.  No. 
.308(H). 

The  island  in  the  N.  E.  i  of  S.  E.  i,  sec.  3,  U-20,  is  composed  of 
-gneiss  and  schist  and  granite  intrusions.  The  schist  is  both  mica- 
^seoua  and  hornblendic.  The  general  strike  is  north  and  south,  with  a 
high  dip  to  the  west.  The  surface  of  the  rock  presents  a  most  intri- 
^cate  commixture  of  veins,  dykes,  beds  of  schist  and  gneiss  and  granite 
intrusions.  The  last  thing  to  come  in  was  a  small  dyke  of  green- 
stone about  three  inches  wide,  running  N.  30°E.  It  cut-all  the  rest, 
but  has  been  faulted  off  two  or  three  feet  since,  and  thus  been 
changed  in  its  direction. 

Samples  from  the  dyke  are  No.  309  (H.).  It  was  traced  for  about 
th  r«e  rods.     Olaciation  here  is  N.  36°  E.     At  the  same  place  there  is  a 
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outcrops.  It  contaiuB  Ii/irnblende  and  ie  somewliat  porphyritic.  Ko. 
811  (H).  It  does  not  exhibit  any  granite  intrusionB  nor  other  rock 
cutting  it  in  any  way.  The  same  rock  appears  on  the  next  point  to- 
the  west,  and  here  containn  masBes  of  mica  schist,  12  to  14  inches 
long.  It  is  also  more  porphyritic,  containing  ortfaoclase  crystals  H 
inches  long. 

The  point  in  the  N.  E.  i  of  N.  W.  i,  sec.  12,  64-21,  is  composed  of 
this  same  rock.  It  contains  a  few  masses  of  hardened  mica  schist 
two  or  three  feet  in  diameter. 

No.  312  (H).  This  rock  is  very  similar  to  that  which  forms  the 
falls  at  Fort  Francis;  the  points  of  resemblance  being  its  porphyritic 
nature,  the  presence  of  hornblende  crystals  as  well  as  mica,  nogneissic 
structure  apparent,  enclosed  masses  of  mica  schist,  and  position  to  the 
west  of  a  disturbed  region  of  gneiss  and  mica  schist.  It  is  probably  thfr 
continuation  of  the  same  belt  of  rock  as  that  at  Chaudi<^re  falls.  Im- 
mense, rounded  pieces  of  this  rock  lie  on  the  surface,  some  of  them 
twenty  feet  in  diameter. 

No.  313  (H).  is  siliceous  gneiss,  coarse,  granular  and  white.  It  oc- 
ears  in  thin  beds  in  the  mica  schist  on  a  point  in  the  N.  E.  i  sec.  36, 
65-20.  On  one  side  of  it  is  mica  schist  with  the  biotiteinround  spots. 
The  strike  of  the  gneiss  and  schist  here  is  north  and  south;  dip  at  a. 
high  angle  to  the  west.  The  gneiss  predominates  and  is  largely  in 
thick  beds.  Both  gneiss  and  schist  are  penetrated  by  granite  intru- 
sions that  run  for  the  most  part  east  and  west.  These  are  rery  sili- 
ceous, contain  white  ortboclase  and  have  an  indistinct  gneissic  arrange- 
ment of  the  mica.     No.  314  (H). 

A  small  island  supposed  to  be  about  in  the  S.  E.  i  sec.  26,  66-20  i» 
composed  of  gneiss  and  hornblendic  mica  schist.  Strike  is  N.30°  E., 
dip  N.  W.  75°  more  or  less.    Glaciation  N.  30''  E. 

The  beds  of  hornblendic  mica  schist  are  more  decomposed  than  the 
rest  of  the  schist. 

One  of  these  beds  of  schist  cuts  into  the  mica  schist  proper  in  some- 
of  its  curves,  for  it  is  not  quite  straight  though  it  follows  closely  the 
bedding  of  the  mica  schist,  and  is  cut  by  the  same  granite  intrusions 
as  the  mica  schist.  No.  316  (H).  The  specimens  are  from  the  hard- 
est part  of  the  bed,  which  is  about  six  inches  thick  and  has  a  gneissic 
arrangement  of  the  minerals. 

The  next  point  to  the  northwest,  about  a  quarter  of  a  mile,  is  com- 
posed of  gneiss  and  schist;  the  latter  containing  more  or  less  horn- 
blende all  through  it.  The  strike  varies  from  N.  30°  £.  to  N.  60°  E. 
There  is  a  high  dip  to  the  N.  W.    Glaciation  N.  24°  E.    The  schisfc 
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is  darh,  borablendic  rock  containing  i 
parently  bat  little  feldspar.  No.  317 
harder  and  finer  and  less  schistose  than 
tains  fine  particles  of  pyrites. 

The  extremity  of  the  point  consists  i 
ing  large  masses  of  schist.  Some  of  t 
taining  feldspar  crystals  over  two  inch€ 
the  coarse  gneiss  seen  on  Kainy  lake,  e 
The  finer  gneiss  contains  hornblende  m 

On  one  point  in  section  26,  65-20, 
amphiboly te  (?).  They  are  round  or  i 
have  no  resemblance  to  the  gneiss  and 
schist  beds  or  any  other  beds.  They  are 
No  sample  could  be  obtained., 

Jnst  across  the  bay  from  the  last  poii 
the  point  is  half  way  between  mica  scbi 
whole  more  like  schist.  It  contains  a 
hornblendic  mica  schist  such  as  is  c< 
gneiss  in  all  this  region.  They  are  hot] 
Thus  we  have  here,  instead  of  gneiss  pt 
or  squeezed  into  it  in  a  plastic  state,  mi 
than  anything  else — enclosing  and  inte 
and  strata  of  entirely  different  mica 
somewhere  near  the  N.  W.  i,  sec.  26, 
about  N.  20°  E. 

In  the  bay  north  of  the  last  is  a  small 
pally  of  gneiss.  The  enclosed  mica  sch 
like  the  more  schistose  schist  with  w 
schist  and  gneiss  on  this  island  are  cat 
ing  in  width  from  four  to  ten  inches, 
sions  which  seem  to  have  been  latei 
generally  pinkish  or  reddish;  while  the 
slightly  pinkish,  as  a  rule;  though  som< 

On  this  same  small  island  the  gneiss 
schist  for  a  short  distance  and  is  cut 
tioned  above,  in  its  turn  strikes  off  ii 
thickness,  cutting  through  the  schist- 
and  constituting  what  might  be  termed 
paradoxical. 

The  south  side  of  the. small  island  ju 
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for  the  moat  part  of  haadsome  gra^  gneiss,  nlightly  porphyriiic.  It  is 
cut  by  tlie  usaal  granite  intrusions.     No.  319(H)  is  a  sample. 

On  the  shore  of  the  mainland  aboat  100  paces  north  of  the  island 
the  rock  rises  30  feet  above  the  lake.  It  ia  mica  schist  and  syenite 
gneiss  with  granite  intrusions.  It  contains  varying  amoants  of  horn- 
blende ftod  grades  in  places  from  syenite  to  a  dark,  heavy,  fine-grained 
rock  almost  all  hornblende.  It  seems  to  contain  some  epidote.  No. 
320  (H). 

For  some  distance  along  the  ebore  to  the  west  the  rock  is  syenitic 
gneiss  and  mica  schist.  A  little  further  along  some  immense  masses 
of  schist  and  gneiss  stand  up  in  the  water  near  the  shore,  fifteen  feet 
above  the  surface.  They  seem  to  have  constituted  one  enormous 
bonlder,  now  split  and  broken  into  several  irregular,  jagged  masses. 

Tbe  large  island  southwest  of  the  last-mentioned  locality  presents 
an  appearance  similar  to  that  of  the  coai^e  gneiss  at  the  east  end  of 
Rainy  lake.  It  is  a  miiture  of  coarse  gneiss  and  mica  schist.  The 
schist  predominates  at  the  southwest  end  of  tbe  island.  The  strike  is 
N.  20°  E.  Dip,  W.  N.  W.  70°.  The  backbone  of  the  island  is  prin- 
cipally gneiss,  containing  a  little  mica  and  hornblende  schist  in  irreg- 
ular masses  and  short  beds.  This  gneiss  is  very  siliceous,  the  coarse, 
vitreous  quartz  lying  in  it  in  masses  several  inches  across.  The  feld- 
spar is  pink  or  white  ortboclase,  and  is  also  very  coarse;  tbe  largest 
crystals  being  over  six  inches  long.  The  mica  is  muscovite;  and. 
scales  two  inches  square  can  be  obtained. 

Tbe  gneiss  incloses  masses  of  hornblende  schist.  Samples  are  No. 
S21  (H).  The  mixture  of  mica  in  fine  scales,  and  quarts  in  smalt 
grains,  such  as  seen  at  the  east  end  of  Rainy  lake,  is  found  here,  too. 
Perhaps  this  may  be  called  greiaen,  but  it  does  not  seem  massive 
enough  to  answer  the  usual  definition.  Some  of  the  large  feldspar 
crystals  here  contain  quartz  arranged  in  such  a  way  as  to  form  graphic 
granite.  At  tbe  northeast  end  of  the  island  there  are  siliceous  beds 
in  the  schist  containing  pyrite,  hornblende,  malachite,  cbalcopjrite- 
and  a  greenish-yellow  mineral  that  was  not  determined.  Ko.  322  (H). 
These  beds  are  a  foot  or  two  feet  wide,  and  continue  for  some  dis- 
tance, disappearing  under  the  lake.  The  coarse  gneiss  here  contains 
some  biotite,  as  well  as  muscovite. 

On  tbe  large  point  west  of  here  is  found  the  usual  mixture  of  gneiss 
and  mica  schist  both  containing  more  or  less  hornblende.  Strike  is 
N.  35°  E.  Some  of  the  schist  enclosed  in  tbe  gneiss  has  been  so  much 
changed  and  resembles  the  gneiss  so  closely  that  one  is  hardly  able  to 
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discern   the  outlines  of  the  former  schist  masses.     I 
ceedinglf  bornblendic.    ' 

On  the  hili  north  of  the  point   there  is  a  breccia, 
schist  containing  anguler  masses  of  hornblendic  schi 
to  two  or  three  feet   in  diameter.     Many  of  them  hu 
direction   across  the  schist  beds.     They  seem  to   be 
phosed.     The  breccia  also  contains  pieces  of  gneiss  a 


Fig.  15. —  Breccia.  Pelican  Lake, 
There  are  also  in  this  breccia  pieces  of  schist  with 
through  them.  There  ia  a  schistose  or  flowage  struct 
35°  E.,  and  conformingsomewhaito  the  shapes  of  the 
This  breccia  extends  nearly  to  the  south  end  of  the  p 
The  island  just  west  of  this  point  is  composed  mos 
porphyritic  syenite  very  poor  in  silica.  It  ia  massi' 
large  irregular  masses  of  mica  and  hornblende  schist 
has  a  contact  with  rocka  similar  to  those  enclosed  in 
side  The  direction  of  this  contact  is  N.  20"  to  N.  2 
places  this  rock  resembles  u  coarse  breccia,  and  elaen 
erate,  the  faint  outline  of  formerly  enclosed  masses  I 
has  the  appearance  on  the  surface  of  having  been  hei 
condition,  and  the  uneven  surface  covered  with  curvt 
broken  bubbles  reminds  one  of  oat-meal  when  cookin 
one  or  two  narrow  granite  or  rather  grannlyte  intrusii 
tains  a  few  masses  of  red  granulyte  wholly  enclosed  i 
has  been  washed  and  weathered  by  the  lake  a  schist 
something  similar  appears,  the  rock  weathering  in 
sheets. 

The  small  island  nearly  a  mile  west  of  the  last  con 
ous,  micaceous,  garnitiferous,  chloritic  (?)  syenite  g 
that  lies  to  the  west  of  this  and  is  similar  to  the  I 
grades  into  this  and  into  rock  more  hornblendic  that 
is  all  laminated  in  thin  sheets  having  a  low  dip  to  I 
3i;5  (H)  and  325A  (H). 
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In  section  36,  65-21,  the  whole  shore,  where  it  is  high,  ia  formed  of 
the  Fort  Francis  rock  and  its  vartations.  The  main  part  of  it  is  quite 
similar  to  that  which  forma  the  falls  at  Fort  Francis,  but  much  of  it 
18  similar  to  No.  325  (B).  It  contains  masses  of  pore,  unchanged 
ffiica  schist  ten,  twelve  and  eveD  forty  feet  across.  This  schist 
is  cut  by  granite  intrusions  and  stands  for  the  most  part  in  ver- 
tical beds.  Some  of  the  mica  schist  inclnsiona  are  very  much  smaller, 
only  six  inches  wide  and  two  feet  long  or  less.  The  schist  has 
a  Tery  abrupt  contact  with  the  rock  in  which  it  lies.  There  are 
also  inclosed  in  this  rock  numerous  rounded  and  irregular  pieces  of 
rock  quite  similar  in  appearance  to  the  main  part  of  the  rock,  but 
^enerally;more  hornblendic.  The  inclusions  are  porphyritic  and  in 
other  ways  have  a  close  resemblance  to  the  rock  which  contains 
them,  and  yet  they  are  decidedly  different  and  probably  were  mnch 
more  so  formerly.  The  granite  intrueions  may  be,  and  probably  are, 
stringers  from  the  main  mass  of  the  rock.  The  mica  schist  which  is 
contained  in  this  rock  has  small  round  "geodules"  on  the  surface. 
They  are  little  geodes  having  a  quartz  crust  with  garnets  inside.  One 
enclosed  mass  of  schist  ia  cut  by  a  small  dyke  of  trap  which  has  a 
slight  schistose  structure.  The  glaciation  here  is  finely  marked  N. 
28°E. 


Fig.  16— Breccia.    Pelican  lake. 

Digitized  .yCOOgle' 


In  the  N.  E.  i  sec.  3S  (?)  65-2( 
b;  granite  intrusions.  Some  of  tl 
crystals  wnre  found  in  the  gneiss  ^ 
At  this  point.  The  rock  ta  most! 
granite  intrusions  on  the  east  sii 
pegmatyte.  This  looks  much  lik 
lake.    The  trend  of  the  graphic  gi 

feet;  length  of  exposure,  150  fe< 
2i  inches  across.  No.  331  (H.) 
.  In  the  N.  W.  i  see.  36  (  ?)  65-2( 
and  iaterbedded  gneiss.  Irregulai 
consisting  mostly  of  hornblende,  a 
masses  are  not  over  two  feet  long, 
the  gneiss. 

In  the  N.  £  i  sec.  36  (?)  65-2( 
containing  some  very  even  beds  o 
sions  running  directly  across  the  s 


This  lake  is  reached  by  mekitig 
lake  and  descending  a  small  strean 
this  lake,  Sablkweness,  signifies  a  i 
spelled  with  but  one  i,  Net.  The  la 
swamps  and  is  shallow  so  that  a  la 

In  only  one  place  near  the  lak 
rock  seen.  This  is  on  a  small  isla 
jast  west  of  the  Indian  village,  Tl 
and  interbedded  gneiss  cut  by  gran 
cut  by  a  large  dyke  of  greenstone  f 
out  across  and  through  the  other  r< 

The  west  and  north  sides  of  the 
glacial  action,  the  striations  runn 
strike  of  the  schist  is  N.  58^  E.  ' 
north  and  south.  The  dip  of  the 
much  magnetite  in  the  dyke-rock, 
trusions  and  contains  a  few  feet  of 

The  first  solid  ground  south  ofv 
the  east  side  is  now  cultivated  by  t 
was  formerly  the  site  of  an  Indian 
and  quartz  as  well  as  broken  potte 
be  found  there.  A  few  scrapers 
6T 
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knivea  were  found  here.  The  lodian  who*owns  the  potato  patch  aays 
that  he  has  seen  quantities  of  arrow-points,  but  has  never  preserved 
any. 

The  portage  from  Pelican  lake  is  about  four  and  a  quarter  miles 
long.  It  is  B  good  trail  and  leads  to  a  small  stream  abont  two  miles 
from  Net  lake.  There  ia  not  much  difference  in  the  elevation  of  the 
two  lakes,  Net  lake  being  a  little  lower  if  anything.  The  coantry 
between  them  is  covered  with  drift  for  the  most  part;  many  large 
boulders  and  much  gravel  and  sand  are  seen,  but  little  or  no  solid 
rock.  The  hilla  north  and  northeast  of  Net  lake  contain  much  rock  ' 
and  so  probably  do  the  hills  south  of  the  lake,  though  they  are  said 
to  consist  ofkly  of  boulders  and  dfift  material.  S<^id  rock  crops  out  in 
the  midst  of  the  Indian  village  atjNet  lake.  It  is  mostly  miea  schist 
containing  round  or  lenticular  masses  of  gneissic  rock. 

TBOnr  LAKE. 

The  stream  from  this  lake  into  Vermilion  lake  is  a  short  one.  It  is 
quite  rapid  and  is  full  of  boulders  and  loose  fragments  of  rock.  The 
remains  of  an  old  wateNwheel  and  stamp-mill  are  visible  at  the  foot  of 
the  rapids.  Angular  masses  of  white  quartz  lie  around.  They  con- 
tain  pyrite  and  siderite.     No.  333  (H). 

The  rock  in  the  river  channel  is  a  mixture  of  mica  and  hornbIend» 
schist  and  gneiss.  There  are  fine  veins  of  red  feldspar  penetrating 
the  rock  in  all  directions.  Most  of  the  gneiss  contains  both  orthoclase 
and  plagioclsse  and  more  or  less  pyrites.  The  general  strike  seems  to 
be  east  and  west.     Nos.  334  (H)  to  337  (H). 

The  point  in  the  S.  W.  i  of  N.  W.  i  sec.  19,  63-15  is  composed  al- 
most wholly  of  mica  schist.  There  are  a  few  narrow  veins  or  string- 
ers of  gneiss  running  through  it  in  various  directions,  and  one  or  two 
granite  intrusions  of  considerable  thickness.  The  mica  schist  here 
does  not  seem  to  contain  any  hornblende. 

In  the  N.  W.  i  of  N.  W.  i  sec.  19,  63-15.  the  rock  is  mostly  a  fine, 
gray,  biotite  gneiss,  slightly  prophyritic  and  containing  irregular  in- 
c.usions  of  mica  schist.  No.  33S  (H).  On  the  north  side  of  the  point 
at  the  same  place  the  rock  is  syenite  gneiss  in  nearly  flat  beds.  No. 
340  (H).  The  schist  with  which  it  is  bedded  and  into  which  it  grad- 
uates is  also  hornblendic.  The  gneiss  is  pyritifurons.  There  ia  a 
heavy  covering  of  drift  here  and  many  boulders  lie  around. 

In  the  S.  E.  i  of  N.  £.  i  sec.  13,  63-16,  there  is  an  exposure  209 
feet  long  of  flat  bedded  gneiss  and  mica  schist.  It  is  in  bluffs  15  feet 
to  20  feet  high.    The  gneiss  and  schist  grade  into  eaeb  other  and  al- 
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teniate  in  beds  of  all 
grained  and  more  or 
tal   beds   of  gneiss 
granite   intrusions, 
and  granite  is  yellow 
both  contain  more  o 

In  the  S.  W.  i  ol 
of  gneiss  and  mica  s( 
vertical  granite  iutr 
all  directions  tbrougl 
schist  is  typical,  biot 
rock,  similar  to  most 
shore  in  a  sootheastf 
wall  of  rock  with  a  a 
feet  long.  This  loob 
horizontally.  On  ca 
sic  structure  and  th< 
is  vertical,  and  the 
much  of  it  there  i 
gneissio  structure  di[ 
as  micaceous  and  co 
tion  of  the  face  of  th 
the  gneissic  vertical 
E.  40°  S.  At  the  ed 
pears  and  the  rock  se 
of  boulders  and  piece 

The  rock  on  the  pc 
is  gneiss  and  syenite 
hornblende.  It  seen 
contains  ronnded  or 
with  a  little  mica.  1 
age,  and  vary  from  li 
They  are  much  softe 
The  hornblende  on  tl 
Nos,  345  (H)  and  345 
In  the  N.  W.  i  of  f 
perpendicalarly  for  fi 
gneiss.  It  is  all  pel 
are  much  disturbed  I 
E.  40"  S. 
In  the  N.  W.  i  se 


.dr,yGoogIe 


460  SIXIEBHIH  ANNUAL  BIPOBT 

biotite  gneiss,  some  of  it  quite  coarse  and  contaioiDg  pjrite.  It  lies 
acrosa  the  mica  scliist  beds,  which  are  vertical  for  the  moat  part,  but 
have  been  much  distorted  in  places.  No.  346  (H).  This  reddish 
gneiss  is  itself  cut  by  thin,  light  yellow  or  white  granite  veins. 

Red  chlorite  gneiss  is  found  in  the  S  E.  i^  of  S.  W.  i  sec.  15,  6S-16. 
It  occurs  in  vertical  beds  with  strata  of  micaceous,  hornblendic  schist. 
Some  of  the  beds  are  bent  considerably  and  have  a  low  dip  to  the 
north. 

Near  the  centre  of  sec.  15,  63-16,  the  bluffs  rise  60  feet  or  more 
vertically  or  in  overhanging  masses.  It  in  principally  mica-schist 
with  some  gneiss  and  a  few  veins  of  pyritiferous  quartz.  The  schist 
itself  is  gneissic  and  almost  massive;  it  is  in  such  thick  beds.  Where 
there  is  any  bedding  structure  visible  it  is  wavy  and  distorted. 

In  the  N.  E.  i  of  S.  E.  i  sec.  10,  63-16,  the  granite  shores  rise  40 
feet  above  the  lake  in  smooth,  sloping  ridges.  Hornblende  and  a  few 
other  accessory  minerals  are  present.  In  places  the  granite  is  quite 
coarse,  orthoclase  crystals  four  inches  long  being  noticed.  Some  of 
it  is  pegmatitic.  In  some  of  this  coarse  granite  the  muscovite  scales 
are  set  in  or  surrounded  by  quartz.     Nos.  348  (H)  and  349  (H). 

From  here  north  the  shores  seem  to  be  wholly  granite,  no  schist 
being  mixed  with  it.  It  is  all  decidedly  acidic  and  does  not  contain 
much  mica.  The  feldspar  is  orthoclase.  It  is  jointed  in  various  di- 
rections. Sometimes  it  seems  to  lie  nearly  flat,  sheets  of  it  lying  over 
each  other,  dipping  to  the  sontheast.  Granite  from  the  S.  E.  i  sec, 
11,  63-16,  is  No.  350(H). 

Syenite  is  found  in  the  N.  E.  i  of  N.  W.  i  see.  U,  63-16.  It  con- 
tains red  orthoclase,  dark  hornblende,  and  but  little  quartz.  Epidote 
is  a  common  ingredient.  It  has  much  the  same  appearance  and  man- 
ner of  occurrence  as  the  granite.  It  is  inclined  to  be  porphyritic  in 
places.    No.  351  (H). 

Across  the  bay  in  N.  E  i  sec.  11,  63-16,  the  rock  appears  to  lie  in 
flat  beds,  [t  is  gneiss  with  about  equal  amounts  of  mica  and  horn- 
blende. Some  of  it  is  almost  schist,  and  some  is  granulyte.  It  is  cut 
by  intrusions  of  granite.     No.  352  (Hi. 

In  the  S.  E.  i  of  N.  E.  i  sec.  11,  63-16,  the  rock  is  fine,  gray, 
biotite  gneiss,  containing  plagioclase  feldspar.  It  is  quite  Arm  and 
solid,  but  contains  mica  schist  beds  and  lumps  in  which  the  strata 
run  nearly  north  iind  south,  Glaciation  is  N.  Id^E.  No.  353  (H). 
Portions  of  this  same  gneiss  are  very  coarse,  and  the  feldspar  is 
orthoclase  with  the  pegmatitic  character. 

Low,  flat  exposures  of  granite  or  gneiss  are  seen  in  the  N.  E.  i  of 
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sec.  2,  63-16.  It  is  mostly  6 
It  has  bands  of  coarse  granite  n 
face.  The  line  of  contact  or  c 
Most  of  it  has  the  appearance 
east  at  an  angle  of  dO°  or  less, 
tinct  gneissoiii  structure  whicl: 
piled  up  for  about  ten  or  fifteen 
of  the  elements,  with  masses  of 
of  granite.  The  gneiss  contai 
times  approaches  the  fineness 
coarse,  6roi  and  compact. 

Low  exposures  of  porphyritic, 
in  the  N.  W.  1  of  N.  E.  i  sec. 
character  of  a  breccia,  and  coo 
rock  similar  to  that  at  the  west 
Uach  fine  pine  grows  around 
lake  shores  and  islands  are  beau 
reefs  of  rock  extend  out  into  thi 
surface  of  the  water;  thus  maki 
a  canoe  to  land.  In  fact  all  of  i 
into  the  lake. 

A  large  exposure  has  been  cai 
sec.  26,  64-16.  It  is  gneiss,  par 
is  mica  schist  aud  part  half-wa. 
masses  of  iron-etained  quartz  ar 
In  all  this  region  there  is  a  mo. 
zontal  lamination  in  the  rock.  - 
tion  reveals  the  fact  that  the  ro 
cal  or  nearly  so.  Also  when  an 
seem  to  be  in  vertical  strata. 

The  point  in  the  west  half  of 
gneiss  and  mica  schist  rising  ab 
place  there  is  also  a  good  displa; 
cal  gneisaic  structure.  The  tl 
gneiss  are  bent  and  doubled  np 
east  and  west- 
There  is  a  moat  enormous  p 
the  southeast  of  the  long  sand  fa 
64-16,  is  a  pile  of  them  20  feet 
200  or  300  paces  along  the  sh( 
nicely  and  are  from  four  inches 


.dr,yGoogIe 


46^  8IXTSSNTS     AMirUAL   BBPOST 

At  the  north  end  of  the  lake  the  rock  beconies  more  regular  in  its 
bedding  and  dip.  The  latter  is  north,  at  a  high  angle.  At  the  very 
end  it  is  mostly  gneiss;  but  contains  more  schist  or  gneissic  schist  than 
the  gneiss  a  mile  or  two  south.  Olaciation  in  the  N.  £.  i  of  S.  £.  i 
sec.  18,  64-16,  is  N.  36"  E. 

Coming  south  through  sees,  30  and  31,  64-16,  the  beds  of  gneiss  and 
schist  gradually  become  more  and  more  distorted  and  irregular.  The 
dip  gradually  goes  from  vertical  to  horizontal,  and  the  strike  ia  ex- 
tremely variable.  The  Beds  are  about  horizontal  in  the  S.  W.  i  of 
of  N.  E.  i  sec.  31, 64-15.  They  are  cut  by  vertical  graniteiintrasions. 
In  the  N.  E.  i  sec.  33,  64-15,  there  ia  considerable  mica  schist,  quite 
regularly  interbedded  vith  gneiss,  having  a  strike  E.  60°  S. ;  dip, 
N.  60". 

In  general.  This  lake  lies  on  an  anticlinal.  The  flat-lying  beds  bta 
in  the  middle  or  on  the  top  of  this  anticlinal,  and  the  strata  dip  north 
at  the  north  end  and  south  at  the  south  end  of  the  lake.  The  Itays 
and  general  contour  .of  the  lake  do  not  conform  vith  the  general 
strike  of  the  formation,  showing  that  the  rock  is  very  irregular  in  its 
bdding  and  dip. 

Much  hornblendic  rock  is  seen  on  the  west  side  of  the  lake  and 
hardly  any  on  the  east  side.  Much  fine  pine  grows  around  the  lake. 
Most  of  it  is  taken  by  pre-emption.  The  shores,  as  said  above,  are 
wretched  for  landing,  large  piles  of  boulders  and  loose  masses  of 
rock  extending  far  out  into  the  lake  from  nearly  every  part  of  the 
shore. 


ELEVATIONS  FURNISHED  BY  MR.  WARREN  UPHAM. 


Rainy  lake,*  low  and  high  water,  approximately  1115-1120; 

mean 1117 

Rainy  river,  rapids  ^  mile  long,  just  below  Rainy  lake 1117-1114 

Rainy  river,  ChandiSre  falls,  at  Fort  Francis,  descending 

23  feet 1114-1091 

Lake  of  the  Woods,  low  and  high  water,  1057-1063 ;  mean .  1060 

Bowstring  lake,  determined  by  U.  S,  engineers 1321 


•Hindi'  Sarraliva  n/  Ht  Canadian  JSxploriag  Eipediliimi.  Lundra,  1800,  vol.  II,  pp.  3 
vetcdhr  Upbam  IhranKhoomparbcDwllhuirvaTorC.  P.  R.  R. 
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U8T    OP    SPECIMENS    COLLECTED    BY  H.  V.    WINCHELL 
DURING  THE  SUMMER  OP  1887. 

LmXE   FOBS    BITBB. 

No.  76  (H).    Massive,  green  dioryte  with  s  little  biotite  (  ?  ). 

Oa  north  side  of  river  about  two  miles  below  Wakemaap'a  portage. 

No.  76tH).  Siliceous  mica  schist  containing  dolomite  or  calcite. 
From  Rapid  No.  1  three  mtlee  below  lost. 

No.  76  A  (H).  Biotite  granite  containing  masses  of  muscoTite  gran- 
ite, also  containing  calcite.     Same  locality. 

No.  76B  (H).  Sample  of  schist  Biipilar  to  76  (H);  bat  containing 
grains  of  vitreous  qnartz.     A  little  south  of  last. 

No.  77  (H).  Tough,  massive,  crystalline  rock,  containing  magnetite. 
UnderlieH  Rapid  No.  1. 

No.  78  (H).  Mica  schist  containing  also  hydromica.  From  Rapid 
No.  2,  four  miles  below  last;  three-quartera  of  a  mile  above  the 
month  of  Rice  river. 

No.  79  (H).  Siliceous  schist.  From  Rapid  No,  3,  just  below  the 
confluence  of  Little  Fork  and  Rice  rivers. 

No.  SO  (H).  Mica  schist  cut  by  gneiss.  South  side  of  river,  three 
miles  below  Rapid  Ko.  6. 

Na  81  (H).  Greenish  mica  schist  containing  pyrite.  North  aide 
of  river,  four  miles  below  last. 

No.  82  (H).  Prom  "  Big  Falls  "  of  Little  Pork,  about  a  mile  below- 
last.  Fine-grained,  compact,  green  schist;  much  jointed  and  pre^ 
seating  many  different  aspects  in  different  strata. 

No.  82A  (H).  A  greenish -block  mineral  found  in  seama  and  joints- 
of  last. 

No.  83  (H),  Micaceoaa  syenite  gneiss  containing  lumps  of  a  green 
material.    Two  miles  below  last. 

No.  84  (H).  Drift  limestone  from  a  gravel  bank  about  a  mile  and 
8  half  below  Rapid  No.  10. 

No.  85  (H).  Clay  concretions  from  clay  bank  on  north  aide  of  river 
aboat  three-quarters  of  a  mile  below  Rapid  No.  12'. 

No.  86  (H).  Pophyritic  garnetiferous,  micaceoaa  syenite,  Fronk 
Rapid  No.  13,  half  a  mile  below  last. 
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)  (H).  Black  gravel  aod  sand.  From  northeast  side  of  river 
r  aod  a  half  miles beluw  Rapid  No.  40.  {Onakaiamis  backtik). 

BAINT  LASS  BIVBR. 

I  (H).     Pjritous,  chloritic  mica  schist      From  a  small  island 

er  three  miles  and  a  half  below  Fort  Francis. 

!  (H).     Mica  schist.     Same  place  as  last. 

i  (H).     Qreen  hydromica  schist,  British  side  of  river,  a  mile 

f  below  Fort  Francis. 

'  (H).    Siliceous  schist  contai^inK  mica  more  or  less  h3rdrated. 

ility  as  last. 

S  (H).     Dyke   rock  with  superinduced   schistosity.     Same 

i  (H).  Quartzose  beds  in  mica  schist.  A  short  distance  op 
from  last, 

7  (H),  117A  (H),  11(B  (H),  117C  (H)  and  117D  (H)  Ulas- 
adual  transition  from  massive  porphyry  to  mica  schist.  From 
land  in  the  rirer  about  a  mile  below  Fort  Francis. 

TE  (H)  shows  an  abrupt  contact  between  the  two. 

7F  (H).    A  porphyritic  nodule  or  inclusion  in  the  mica 

Dame  locality.  . 

8  (H)  and  USA  (H).  Specimens  of  rock  similar  in  appear- 
from  contiguous  strata;  one  containing  mica,  the  other  horo- 
From  a  small  island  just  east  of  the  last. 

)  (H).  Showing  contact  between  the  schist  inclusions  and 
lyry  which  contains  them.     Same  locality. 

>  (H).  Porphyritic  schist  containing  both  mica  and  horn- 
Same  locality. 

L  (H).  Qreenstone  having  the  appearance  of  trap,  from  the 
of  a  dyke  (0  on  the  American  bank  a  short   distance  above 

ty. 

lA  (H).    A  specimen  from  the  same  dyke  (0  ten  feet  farther 

log  a  schistose  structure. 

!  (H).     Doleryte  (?).     From  a  dyke  a  little  farther  ap  stream 

last. 

iA  (H).     Specimen  from  the  same  dyke  resembling  the  por- 

ich  it  cuts. 

}   (H).     Porphyry   containing  chlorite   and   pink  feldspar. 

t  (H).    Mica  schist  grading  into  diabase.     Same  locality. 

>  (H).      Porphyritic  gneiss.     From  the  falls  at  Fort  Francis. 


-,yCoo^Ie 


.dr,Coogle 


BIXTBEKTH    AITNUAL   KBPOBT 

45P  (H)  stow  the  change  in  the  character  of  a  dyke  from 
ge  toward  the  middle.    N.  E.  i  N.  E.  i  aec  27,  71-23. 

146  (U),    Epidote  found  in  coanection  with  the  same  dyke 
r  soatheast. 

H7  (H).    Sample  from  same  dyke  from  an  island  south  of  the 

in  N.  W.  i  sec.  26,  71-23. 

148.  (H).     Coarae  dark  schist  contained  in  the  dyke  in   S.  E.  i 

;,  71-23. 

.  149  (H)  and  149A  (H)  are  samples  showing  a  schistose  aspect 

!  dyke-rock. 

150  (H).    Heavy,  black  mineral  from  mica  schist  in  S.  E.  i 
i  sec.  25,  71-23. 

151  (H).    Siliceous  mica  schist  from  S.  E.  i  S.  E.  i  sec.  25, 

152  (H).    Conglomeritic  mica  schist.    S.  W.  i  sec.  30,  71-22. 

153  (H).     Soft,  fine,  green  mica  schist.     Same  locality. 

154  (H).     Pebbles  from  conglomertt<io  schist,  east  of  last,  in 

155  (H).     Glneissic  mica  schist:     Same  place  as  last. 

.  156  (H),  156A  (H)  and  156B  (H)  show  a  change  from  mica- 
to  fine  granulyte. 

157  (H).    Hydromica  schist.    From  an  island  in  N.  E.  i  sec. 
22. 

158  (H).    Gneiss.    N.  E.  i  N.  W.  i  sec.  tO,  70-22. 

15d  (H).     Soft  and  crumbling  mica  schist.     From  "Black 
S.  W.  i  sec.  13,  70-22.- 

KABSTOQAlfAS. 

160  (H).     Mica  schist  with  the  biotite  in  circular  aggregation* 
ots.    N.  E.  i  N.  W.  i  section  30,  70-21. 

161  (H).     Coarse  muscorite  gneiss  interbedded  with  mica  schist, 
the  small  island  in  S.  W.  i  S.  E.  i  sec.  30,  70-21. 

162  (H).     Graphic  granite.     N.  E.  i  N.  W.  i  sec.  6,  69-21. 

163  (H).     Coarse  f;neiss.     Same  locality,  contains  scales  which 
if  biotite  and  half  muscovite. 

164  (H).    Porpbyritic,  biotite  gneiss.     S.  W.  i  sec.  25.  69-21. 

165  (H).    Mica.    Sec.  31,  70-21. 

166  (H).     Gneiss,  containing  much  biotite.     North  side  of  lake 
9-20. 

KAHBKAK  LAKB. 

167(H).    Gneiss.    S.  W.  i  S.  W.i  sec.  23,  69-19. 
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No.  168  (H).  Oneiss,  coataining  much  muscovite.  N.  W. 
ieec  30,69-18.. 

No.  169  (n).     Gneiss.     S.  W.  i  sec.  26,  69-18. 
No.  170  (H).    Dioryte.    S.  E.  i  N.  W.  i  sec.  29,  69.17. 
No.  171  (H).     Gneiss.     S.  E.  i  N.  W.  i  sec.  21,  69-18. 
No.  172  (H).    Garnetiferons  gneiss.    Foot  of  Kettle  falls. 

BA.IKT  LAKB. 

No.  173(H).  Hard,  fine,  brittle  mica  schist.  The  rocl 
American  or  North  Eettle  fall. 

No.  174  (H).     Coarse  gneiss,  garnetiferous.     Same  locality 

No.  174A  (H).     Mica  from  174  (H). 

No.  175  (H).     Hydromica  schist.     Same  locality. 

No.  176  (H).  Gneiss  containing  green  muscorite.  From  t 
near  the  centre  of  S.  W.  i  see.  27.  70-18. 

No.  177  (H).     Nodule  of  hard  mica  schist      Same  locality. 

No.  178  (H).  Cooglomeritic  boulder  of  mica  schist.  S, 
TV.  i  sec.  21,  70-18. 

No.  179  (H).     Porphyritic,  coarse  gneiss.     Just  north  of  h 

No.  180  (H).    Coarse  gneiss.    N.  W.  i  S.  W.  i  sec.  21,  70 

No.  180A  (H).     Pegmatyte.    From  last. 

No.  181  (H>.     Red  mica  schist.     Same  locality. 

No.  182  (H).    Gneiss  from  an  intrusion.    Same  locality. 

No.  183  (H).     Garnetiferous  gneiss.     Same  place. 

No.  184.  (bl).  Coarde,  garnetiferous  gneiss.  From  a  smal 
in  S.  B.  i  S.  W.  1  sec.  21,  70-18. 

No.  184.A.  (H).  Radiated  masses  of  quartz  and  mica  in  &t 
and  scales  (greisen?).     Same  locality. 

No.  184B  (B).    Muscovite  from  184  (H). 

No.  185  (H).     Mica  schist  lying  on  east  side  of  184  (H). 

No.  186  (H).     Gneiss.     S.  E.  i  sec.  20,  70-18. 

No.  187  (H).     Graphic  granite.     S.  W.  i  S.  W.  i  sec.  19,  1 

No.  188  (H).  Same  as  184A  (H).  From  the  point  on  tl 
line  of  S.  E  i  sec.  23,  70-19. 

No.  189(H).  Garnetiferous  gneiss  containing  green  musco 
in  contact  with  mica  schist,  N.  W.  i  3.  W.  i  sec.  23,  70-19. 

No.  189A.  (H).     Same  as  181A  (H).     Same  locality  as  last. 

No.  190  (H).  Pebbles  from  a  recess  in  the  shore,  S.  W. 
i  sec.  21,  70-19. 

No.  191  (H).    Mica  schist.     N.  W.  i  sec.  20,  70-19. 

No.  192  (H).    Chloritic  mica  schist.    S.  E.  i  sec.  19,  70-li 
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No.  192A  (H).     Hornbleudic  rock  from  veins  io  last. 
No.  193  (H).     Horizontally  stratified  mica  achiat.    N.  E.  i  N.  W. 
1  see.  IS,  70-20. 

No.  194  (H).    Mica  aohiat.    S.  E.  1  S.  W.  1  ««c.  10,  70-20. 

No  194A.  (H).     Garnetiferons  mica  Bchiat.     Same  locality. 

No.  195  (H).    Gneiaa.-  S.  W.  J  S.  W.  i  sec.  9,  70-80. 

No.  196  (H).  Average  apecimen  of  mica  achiat  from  N.  W.  i  S.  W. 
i  see.  8,  70-20 

No.  197  (H).    Hard  mica  schist.     S.  i  sec.  7,  70-20. 

No.  197A  (H).    Qaartz  vein  in  last. 

No.  198  (H).,  Goarae  gneias  containing  green  mica.  N.  E.  i  N. 
E.  i  sec.  12,  70-21. 

No.  108A  (H).     Fine  gneiss.     Same  place. 

No.  199  (H).     Cyanite.     N.  E.  1  N.  W.  i  sec.  12,  70.21. 

No.  200(H).  Garnetiferous  mica  schist.  S  E.  i  S.  W.  i  see.  1, 
70-21.    . 

No.  201  (H).     Mica  ackist.     S.  E.  i  N.  W.  i  sec.  33,  71-20. 

No.  202  (H).  .Mica  schist  ivith  the  biotite  in  spots.  N.  E.  i  aec. 
32,  71-20. 

No.  203  (H).  Hard,  thick-bedded  mica  schiat  S.  W.  i  sec.  29, 
71-20. 

No.  204  (H).     Hydromioa  aehiat.     N.   W.  i  S.  W.  i  sec.  29.  71-20. 

No.  205  (H).     Siliceous  mica  schist.  S.  W.  i  S.  B.  i  sec.  26,  71-21. 

Nob.  206  (H),  206A  (H),  206B  (H),  206C  (H),  20BD  (H)  and  20eE 
(H)  represent  a  transition  from  mica  schist  to  amphibolyte.  S.  E.  i 
N.  W.  i  sec.  35,  71-21. 

No.  206P  (H).  Same  as  206E  (H\  (amphibolyte)  containing  mach 
quartz  in  veins. 

No.  207(H).  Hydromica  Bobist,  garnetiferous.  S.  W.  i  N.  W.  i 
sec.  14,  71-21. 

No.  208  (H).  Light-colored,  ailieeoua  mica  achist.  S.  W.  i  N.  W. 
i  aec.  3-3,  71-21. 

No.  209  (H).     Felsitic  Bchi«t.     N.  W.  i  N.  E.  i  sec.  32,  71-21. 

No.310(B).    Micaschist.     S.  E.  J  N.  W.  J  sec.  32,  71-31. 

No.  211(H).    Greenstone.    N.  E.  J  N.  W.  i  sec.  31,  71-21. 

No.  212  (H).    Miea  Bohist.     N.  E.  i  N.  W.  J  sec.  31,  71-21. 

No.  212A  (H).    Schist  just  north  of  laat. 

No.  212B  (H).    Light-colored  schist  on  both  sides  of  212  (H). 

No.  213  (H).     Hydromiea  schist.     S.  E.  i  S.  E.  i  sec.  24,  71-22. 

No.  214  (H.)  Light-colored,  siliceous  schist.  On  an  island  io  S.  E. 
i  S.  E.  i  sec.  28,  71-22. 
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^'o.  215  (H).  Siliceous  schist 
S.W.i  sec.  28,71-22. 

No.  216  (H).  Hydromica  ach 
of  the  island  in  S.  E.  i  sec.  19, ' 

No.  217  (H).     Diabasic  schist 

No.  218  (H).  Hydromica  schi 
quarter  of  a  mile  west  of  last. 

No.  219  (H).  Light-colored, 
iron  rost.     S.  E.  i  S.  W.  i  sec. 

No.  221  (H).  Doleryte  conta 
in  S.  E.  i  S.  E.  i  sec.  23,  71-23. 

No.  222(H).     Hardened  mica 

No.  223  (H).  Hard,  green  sc 
south  and  hydromica  schist  on 
71-22. 

BIG  E 

No.  224  (H).  Clay  containi 
fifteen  feet  high,  about  seven  m 

No.  225  (H).  Mica  schist  coe 
same  place. 

No.  226  (H).  Greenstone.  1 
miles  above  Rainy  Lake  river. 

No.  227  (H).  Mica  schist  an 
about  forty-one  miles  up  the  riv 

No.  227A  (H).     Dyke  rock  ci 

No.  228(H).     Trap.     From  c 

No.  229  (H).  Oneiss  and  mic 
the  dyke. 

No.  230  (H).  Samples  of  tht 
principal  part  of  the  falls.  (T 
or  sec.  35,  155-25). 

No.  231  (H).    Gneiss.    In  tl 

No.  232  (H).  Limestone  peb 
bank  about  sixty-three  miles  u; 

No  233  (H).  Fine  mica  sch 
the  mouth. 

No.  234  (H).     Trap  from  dyl 

No.  235  (H).     Schist  from  ed 

No.  236  (H).  Dyke-rock,  lig 
of  granite.     Same  locality. 
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Ko.  237  (H).    Schist;  fine,  micaoeons.    Same  place. 

No.  23S  (H),  Fine,  green,  diabasic  Bcbist,  about  eighty-three  miles 
above  the  mouth  of  the  river  at  the  head  of  a  rapid. 

No.  239(H).  Dyke-rock.  From  the  "Little  falla" ;  about  eighty- 
five  and  ooe-balf  miles  up  the  river. 

No.  239A  (H).    Samples  of  green  veins  seen  in  the  dyke. 

No.  239B  (H).     Specimen  from  dyke  showing  apparent  schiatoaity. 

No.  239C  (H).     "Slickensides"    from  same  dyke. 

No.  239D  (H).     From  a  vein  of  quartz  and  calcite  in  the  dyke. 

No.  210  (H).    Diabase,  about  forty  rods  above  the  falls. 

No.  211  (H).  Cretaceous  (?)  clay.  About  ninety-three  miles  up 
the  Big  Fork  at  the  foot  of  a  rapid. 

No.  212  (H).     Syenite  from  a  large  boulder.     Same  place. 

No.  243  (H).  Green  schist  containing  a  little  mica.  At  the  dam 
ou  Deer  river,  about  half  a  mile  from  the  Big  Fork. 

No.  211  (H).  Porphyritic  greenstone.  Aboat  three  miles  above 
the  mouth  of  Deer  river,  one  hundred  and  four  miles  above  the  mouth 
of  the  Big  Fork. 

No.  SUA  (Hj.     Same  as  211  (H) :  but  containing  pyrites. 

No.  215  (H).  Hard,  jointed,  green  rock  similar  to  211  (H).  Aboat 
two  and  one-half  miles  farther  up  stream,  contains  calcite. 

Nob.  216  (H),  216A  (H)  and  216B  (H)  are  specimens  of  dioryte  of 
different  grades  of  coarseness.     About  a  mile  above  last. 

No.  217  (H).  Feldspathic  greenstone.  Foot  of  Rice  River  rapids; 
about  one  hundred  and  eleven  miles  above  Rainy  Lake  river. 

No.  217A  (H).     A  felsitic  variety  of  the  same  rock. 

Nos.  218  (H),  248A  (H)  and  218B  (H)  illustrate  the  change  from 
greenstone  schist  to  dioryte  or  syenite.   218B  (H)  is  very  hornblendic. 

No.  249  (H).     Feldspathic  greenstone.     A  little  south  of  last 

No.  250  (H).  Quartz  dioryte.  About  120  miles  up  the  Big  Fork, 
at  the  west  side  of  sec.  30,  61-26. 

No.  250A  (H).  Rock  similar  to  250  (H).  From  east  side  sec.  25. 
61-27. 

No.  251  (H).  Chloritic,  porphyritic  granulyte.  About  four  miles 
above  the  last. 

No.  253  (H).     SiHceoQB  dioryte  (t).     About  three  miles  above  last. 

No.  252A  (H).     Quartz  crystals  from  a  geoje  in  252  (H). 

No.  253  (H).     Syenite.     In  the  woods  21  rods  east  of  252  (H). 

No.  251  (H).  Syenite.  From  the  next  bend  in  the  river  above 
253  (H). 
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No.  255  (H).     Limestone  frai 
ing  iDto  lake  Winibigoshish  in 


No.  256  (E).    Qaartzyte.    H 

No.  257  (H).  Nodules  of  sesi 
at  Pokegama  falls. 

No.  258  (H).  Quartzjte  sboi 
tare.    Pokegama  falls. 

No.^25d  (H).     Quartzyte  codI 


No.  260  (H).     Ferruginous  q 

Prairie  river. 
No.  260  A  (H).    Hematite. 
No.  261  (H).    Quartzyte.    L 
No.  262  (H).     Fine  conglom 

from  the  foot  to  the  head  of  th 
No.  263  (H).    Jaspery,   ferru 

^onic  quartz.     Same  place. 
No.  261  (H).     Quartzyte;  sh 

looaJity. 

No.  265  CH).     Quartzyte  froi 
No.  266  (H).     Qneiss,  from  i 

■of  Lower  fall. 
No.  267  (U),     Fine,  gray  gm 

side  sec.  33,  55-26. 
No.  268  (H).     Different  rarit 

foot  to  the  head  of  the  Upper  fi 
No.  268A  (H).  Gypsum.  V 
No.  269  (H).  Garnetiferous 
No.  270  CH).  Gneiss,  cootai 
No.  271  (H).     Gneiss,  simila 

eec.  34,  56-25. 
No.  272  (H).     Micaceous  aye 
No.  273  (H),     Gneiss,  contai: 

place. 
No.  274  (H).     Dark,  green  r( 
No.  275  (H).    Porphyritic,  I 

56-25. 

No.  275A  (H).     Coarae,  red. 
59 
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No.  276  (H).  Hornblende  schist,  contaiaiug  mica.  Upper  end  of 
Upper  fall. 

No.  ^6A  (H).     Same  as  last;  cut  by  a  rein  of  red  feldspar 

No,  377  (Hj.  Fine  bornblende  schist  cutting  the  gneiss. 

No.  277  A.  (H),  Showing  the  contact  between  the  gneiss  and  No. 
277  (HJ. 

No.  278  (H).  Fine  hornblende  gneiss.    Same  localit;. 

No.  279  (U).  Fine,  biotite,  musco?ite  gneiss.  S.  E.  i  N.  E.  i  sec. 
5,  56-24. 

No.  280  (H),  Gneiss.    N.  W.  i  N.  W.  i  sec.  9,  56-24. 

No.  281  (H).  Gneiss.    S.  W.  i  sec.  33,  57-23. 

No.  282  (H).  Blniab-gray  clay.  From  the  bed  of  Sucker  brook,  in 
sec.  27,  57-24. 

No.  283  (H).  Coarse,  jointed,  cbloritic  gneiss.  Upper  end  of  Up- 
per fall. 

HIBBIBBIPFI  BITBB. 

No.  284  (H).  Bine  and  red  clay.  From  the  river  banks  in  T. 
54-24. 

No.  285  (H).  "  Silver  ore,"  so-called.  T.  61-23.  (Upon  analysis, 
this  rock  was  found  to  contain  no  traces  of  either  gold  or  silver). 

HOODOO   LAEB. 

No.  286  (H).  Oneissic  mica  schist.    N.  E.  i  S.  W.  i  sec.  4,  63-18. 

No.  286A  (H).     Gneiss.     North  side  of  Hoodoo  lake. 

No.  287  (H).  Hydromica  schist,  very  siliceous.     N.  E.  i  S.  E.  i 

sec.  5,  63-18.  ' 

,    No.  288  (H),  Ferruginous  hornblende  schist.    West  of  last. 

No.  289  (H).  Fine  syenite  gneiss.    West. of  last. 

No.  290  IHJ.  Soft,  red  mica  schist.  At.'pnrtage  in  N.  W.  i  S.  £. 
i  sec.  8,  63-18. 

BVBAX  JLAEB. 

No.  291  (H).  Fine  mica  schist.  On  a  small  island  in  sec.  32, 
64-18. 

No.  292  (H).  Bock  composed  of  hornblende  and  biotite,  with  a 
little  feldspar.     Same  locality. 

No.  292A  (H).    Same  as  last  with  graphite(  ?). 

No.  293  (H).  Pink  mica  schist  containing  green  mica.  S.  E.  1  S. 
E.  i  sec  S3.  64-18. 
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No. 

29i  (H). 

Gneias.    F 

like. 

No 

295  (H), 

Mica  schist 

the  portage  from  Susan  lafa 

No 

296  (H), 

Gneiss,    F 

No 

297(H), 

Bock  simil 

bow  lake. 

No 

298  (H), 

Chloritic  g 

No 

299  (H). 

Fine,  red  s: 

north  of  the  portage  from  S 

lake. 

No. 

300(H). 

Fine,  gray 

No. 

301  (H), 

Coarse  gra 

feldspar,     Sam 

locality. 

No 

302(a), 

Rock  simil 

side  of  the  lake 

near  the  we! 

No 

303  (H). 

Similar  to 

a  point  west  of  last. 

No 

304(H), 

Gneisa  froi 

river. 

in  south  part  of  T.  64 

No 

306  (H). 

Mica  Bchis 

No,  306  (H). 

Pink  gneia 

No,  307  (H). 

Mica  achisi 

No 

308  (H). 

Fine  gray 

E.  1  S,  W.  i  see.  2,  64-20. 

No.  309  tH). 

Dyke  rock 

64-20 

No 

310  (H). 

Hornbleud 

centre  of  sec,  3,  64,20, 

No, 

310A  (H).     Heavy,  ( 

grains 

of  feldspar  that  t«sen 

No, 

311  (H), 

Hornblendi 

«4-ai. 

No, 

312  (H). 

Mica  schisi 

iN,W,  Jsec, 

12,  64-21, 
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No.  313  (H).  Coarse,  grannlar,  white,  siliceoue  gneiss.  N.  E.  i 
sec.  35,  65-20/ 

No.  314  (H).    Siliceous  granite.    Same  localitj. 

No.  31S  (H).  Mica  scliiBt  coDtaining  a  vein  of  granite.  From 
small  island  near  S.  E.  i  sec.  26,  65-20.* 

No.  316  (H).     Micaceous  hornblende  schist.    Same  island. 

No.  317  (H).  Dark  rock  similar  to  last,  hat  more  schistose,  and 
containing  vitreoas  quartz  grains.  Ahout  a  quarter  of  a  mile  north- 
west of  last. 

No.  318  (H).    Oneissio  mica  schist.    Near  N.  W.  i  sec.  S6,  65-20. 

No.  316A  (H).  Mica  schist,  interbedded  with  hornblendic  mica 
schist.    Same  locality. 

No.  819  (H>.     Handsome  gray  gneiss.    Just  west  of  last. 

Ko.  320  (H).     Syenite.    A  short  distance  north  of  last. 

No.  321  (H).  Hornblende  schist  enclosed  in  gneiss.  From  the 
island  in  N.  W.  i  sec.  26,  65-20. 

No.  321A  (H).  Samples  of  mica  and  radiations  of  mica  scales  and 
quartz  grains  (greisen  ?).     Same  island. 

No.  322  (H).  Siliceous  mica  schist  containing  pyrite,  hornblende, 
malachite,  chalcopyrite  and  a  greenish-yellow  mineral.     Same  island. 

No.  323  (H).     Breccia.     Point  near  S.  W.  i  sec.  29,  65-20. 

No.  821  (H).  Micaceous,  porphyritic  syenite.  From  an  island  in 
N.  B.  i  sec.  31.  65-20. 

No.  326  (H).  Pyritous,  gametiferous,  micaceous  syenite  gneiss. 
From  the  small  island  in  N.  W.  i  sec.  31,  65-20. 

No.  326A  (H),     Fine,  hornblendic  gneiss.     Same  locality. 


No.  926  (H).  Mica  schist.  From  a  small  island  near  the  east  side 
of  the  lake,  west  of  the  Indian  Tillage. 

No.  326A  (H).  Rock  composed  of  Feldspar,  quartz  and  some  green- 
ish-brown mineral.     Same  island. 

No.  327  (H).    Trap,  cutting  326  (H). 

PELICAN  LAKE. 

Samples  of  the  rock  on  the  point  in  sec,  35,  65-21,  and  illustrated  in 
figure  No.  16  are 
No.  328(H).    Mica  schist. 
No.  329  (H).    Hornblendic  inclusions. 
No.  330  (H).     Porphyritic  gneiss. 

*  All  loutlooi^mi  In  Twp,  Sll-21)  m  oalj  «pproilmMe1]r  conset,  M  tha  tomuUp  It  umrTeyed. 
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Ko.  330A  (B).     Micft  schist  ia  contact  with  the  gneiss. 

No.  330B  (E).    Contact  of  gneiss  with  hornblendic  inclusions. 

No.  330C  (H).    Dyke  of  fine  diabase  cutting  enclosed  mica  schist. 

No,  330D  (H)j     Mica  schist  containing  "geodules"  of  garnets. 

No.  330E  (H),  Sampleof  granite  intrusion  or  "stringer"  from  the 
main  mass. 

No.  331  (H).     Pegmatyte.     N.  E.  i  see.  30,  66-20. 

No.  332  (H).  Heavy,  green  rock,  mostly  composed  of  hornblende, 
in  contact  with  gneiss.     N,  W.  i  sec.  86,  65-20, 

No.  332A  (H).    Same  rock  near  its  contact  with  mica  schist, 

TBOUT   LAEI. 

No,  333  (H),  Siderite.  On  masses  of  qaartz  at  the  old  "stamp 
mill"  on  the  stream  between  Trout  lake  and  Termilion  lake. 

No.  334  (H).  Mica  schist.  In  the  river  ohannel,  between  the  two 
lakes. 

No.  335  (H>.  Hornblende  schbt  containing  red  feldspar.  Same 
place. , 

No.  336  (H).  Gneiss,  more  or  less  hornblendic.    Same  locality. 

No.  337  (H).  Showing  contact  between  mica  schist  and  red  gneiss. 
Same  locality. 

No.  338  (H),  Pino,  gray,  porphyritic  gneiss.  N,  W.  i  N.  W.  i  sec. 
19.  68-15. 

No.  339  (H).  Gneissic  schist  with  the  mica  partly  hydrated.  Same 
locality. 

No.  340  (H).  Syenite  gneiss.    North  side  of  point  at  last  place. 

No.  341  (H).  Gneiss.    S.  E.  i  N.  E.  i  sec.  13,  63-16. 

No.  842  (H).  Granite  intrusion  cuttiug  mica  schist.   Same  locality. 

No.  343  (H).  Hornblendic  mica  schist.  S.  W.  i  8.  W.  1  sec.  18, 
63-16. 

No.  344  (H).  Mica  schist.    Same  place. 

No.  345  (H).  Porphyritic  syenite  gneiss.  S.  W.  i  S  E.  ^  sec.  14, 
63-16. 

No.  345A.  (H).     Nodules  of  amphiboly  te  and  actinolite.  Same  place. 

No.  346  (H).  Beddish  bi<ftite  gneiss,  N.  W.  i  sec.  14,  63-16, 

No.  347  (H).  Ked  chlorite  gneiss,    S.  E.  i  S.  W.  i  sec.  15,  63-16. 

No.  348  (H).  tine,  pinkish  granite.  N.  E.  i  S.  E.  i  sec,  10, 63-16. 

No.  449  (H).  Muscovite  in  quartz.     Same  locality. 

No.  349A  (H).     Coarse  orthoclase.     Same  place. 

No.  380  (H).  Granite.    S.  B.  i  N.  W.  i  see.  11,  63-16. 

No.  351  (H).  Porphyritic  syenite.   N,  E.  i  N.  W.  i  sec.  11,  63-16. 
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152  (H).    Hoinblendic  gneiis.    N.  E.  i  sec.  11,  63-26. 

153  (H).     Fine,  tf^nj,  biotita  gneias  containing  plagioclaae.    S. 
B.  J  sec.  11,  63-16. 
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Sioce  the  publicatioa,  in 
a  list  of  the  mollueca  in  thi 
larger  number  of  specimen 
are  mostly  from  the  three 
Louie,  Lake  and  Cook,  and 
last  two  aommers,  while  wii 
lack  of  good  transporting  a 
prevented  a  very  careful  am 
not  more  than  half  of  th< 
and  classified.  The  follow! 
the  hope  that  it  will  throw 
part  of  the  state  yet  unezpl< 
list  more  complete;  probab! 
in  that  region  as  are  here 
over  contained  only  one  spet 
and  one  or  two  of  AnodonU 
rery  limited  number  of  spi 
found  ill  the  central  or  8( 
forms  are  not  abundant,  bu 
than  the  same  species  foui 
thick  shelled,  and  possess  tb 

So  far  the  survey  has  not 
of  the  state,  but  it  is  hoped 
John  M.  Uolzinger,  of  the 
tribated  a  good  number  of 
sent  the  subjoined  list  of  Wi 

The  localities  given  below 
list;  and  the  species  marked 
60 
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*ZonUes  nitidus,  Miiller. — Rather  common  in  damp  woods  near 
MiDoeapolia,  eaBily  coufused  -with  Z.  arboreus,  Say,  but  nitidus  is  a 
larger  shell,  and  the  last  whorl  is  disproportionately  large.    2101. i 

'Zonites  indentatus.  Say. — Wiaona  county.  Only  three  specimens 
are  in  the  museum,  and  these  are  rather  below  the  aTerage  size.   1894. 

'Zonitea  fulvua,  Draparaaad. — Tower,  St.  Louia  county,  and  Minne* 
apolis;  quite  common;  a  very  pretty  small  shining  brown  shell. 
1950,  209S. 

*Vitrina  Umpida,  Qould. — Tower,  St.  Louis  county.  Two  speci- 
mens were  found,  but  after  long  and  careful  search  no  more  could  be 
discovered.  This  is  a  very  fragile,  transparent  shell,  with  the  last 
whorl  proportionately  very  large.     1951. 

HSLICID.fi. 

Patula  altemata,  Say. — Winona  and  Tower.  Only  three  specimetu 
were  found  at  the  latter  place,  and  they  were  much  below  the  average 
size.  The  shells  from  Wioona  are  snbcarinate  and  quite  small.  1897, 
1952. 

Patula  atriatfUa,  Anthony. — Winona  and  Tower.  Quite  common 
at  Tower,  where  this  shell  has  very  prominent  ribs.     1886,  195S. 

Helieodiacua  lineatua.  Say. —  Traverse  coanty,  Tower,  Winona. 
Some  of  the  specimens  in  the  mnaeam  have  three  distinct  pairs  of 
teeth.    1895,1951,2098. 

Strobila  labyrinthica.  Say. — Tower  and  Winona.  This  shell  has 
three  parallel  revolving  laminae  on  the  inner  wall.  The  specimens 
from  Tower  are  much  smaller  than  those  from  other  localities.  1«93, 
2055 

Stenotrema  kirautum,  Say. — Winona.     1870. 

Stenotrema  monodon,  Rackett, — Winona  and  Minneapolis.  The 
specimens  found  at  the  latter  place  are  large  and  strong.     3102. 

*  Afeaodott  albolabris.  Say. — Winona.  This  species  sometimes  has  a 
small  parietal  tooth,  and  then  it  is  easily  confounded  with  M,  exoUtua, 
Binney,  but  the  latter  shell  is  not  found  in  Minnesota.     1905. 

Mesodon  multUineata,  Say. — Winona.  The  specimens  from  this 
locality  are  much  smaller  than  those  found  at  Minneapolis.     1983. 

*  Mesodon  profundus.  Say. — Wiaona.  This  species  is  often  found 
crawling  along  the  trunks  of  trees.  Individuals  without  the  revolving 
band  are  common.     1901. 


nnmban  nttt  to  lb*  Zoo]0|[1ei1  RegUIsr  ot  Uu  Cntvwaltr  mnMam. 
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lanorbelia  campanulala,  Say.  —  Wright  county,  Wmona,  And 
:,  Lake  and  St.  Louis  countiea.  This  is  the  most  commoB  shell  of 
lorthern  lakes  of  Minnesota;  it  varies  froQi  two-eighths  to  fire- 
ths  of  an  inch  in  diameter,  according  to  locality.  1875,  1876, 
■6. 

!lisimta  eorpulenta.  Say. — Vermilion  lake  and  all  over  St.  Louis 
Lake  counties.  This  shell  seems  to  be  quite  distinct  from  H. 
'tin.  Say;  it  is  much  heavier  and  much  higher  in  proportion  to  its 
eter,  and  is  also  distinctly  carinated, — always  on  one  side  and 
lently  on  both, — and  the  aperture  is  much  higher  than  tha 
Itimate  whorl.  It  is  found  clinging  to  rocky  shores  and  reefs, 
seems  to  seek  places  where  the  water  is  quite  rongh.  1988,  2029. 
lisoma  bicarinata,  Say  — Vermilion  lake,  Winona,  Lake  county, 
rariouB  places  in  St.  Louis  county.    This  shell  varies  greatly  in 

and  is  always  found  associated  with  PlanorbeUa  campanulata, 

which,  however,  is  the  more  common.     1878,  1991-4. 

'enetus  exacutus,  Say. — A  few  specimens  were  found  in  Vermilion    < 

one  has  the  body  whorl  deflected  for  the  last  half  of  its  length. 

1996. 

raulus  defitctua,  Say. — Very  common  in  all  of  the  lakes  of  St. 
),  Lake  and  Cook  counties, — in  fact,  it  is  the  only  shell  that  can 
id  to  be  at  all  abundant  in  that  port  of  the  state;  it  is  found  in 

numbers  clinging  to  the  rocky  shores  of  the  lakes. 
igmentina  armigera,  Say. — Bather  commou  on  the  shores  of  a 
I  island  in  Vermilion  lake.  It  is  a  solid  little  shell  and  is  easily 
[nized  by  the  five  teeth  far  within  the  mouth.  The  specimens 
:ted  are  less  than  a  fourth  of  an  inch  in  diameter.  One  or  two 
le  teeth  may  be  sometimes  lacking,  and  rarely  all  of  them  are. 

VALVATID^a. 

Ivata  triearinata.  Say.— Wright,  Lake  and  St.  Louis  counties, 
ipecimens  from  Wright  county  are  quite  large,  while  those  from 
onis  county  are  much  smaller  and  rarer.     1593,  2005,  2006. 

VIVIPABIDJ!, 

npara  intertexta.  Say, — Winona,  1901. 
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NOTES  ON"  THE  MOLLUSCA  0 

By  John  M.  Holz 

Mnch  of  the  material  whicli  is  the 
collected  the  last  two  years  by  the  zo 
Normal  School.  The  stadenta  were  eni 
field  work  and  observation  with  text-boi 
on  the  part  of  the  teacher  that  this  pie 
an  actire  love  of  the  things  of  nature, 
have  sent  in  from  several  counties  collet 
in  a  modest  way  in  the  determination 
All  the  shells  noted  are  in  the  Winona 
should  be  stated  that  Dr.  J.  Lindabi  o 
Wm.  Marsh  of  Aledo,  III.,  have  aided 
Unionidsa. 

LAMELLIBRANC 
nmoniD-s. 

Anodoitta  corpvletda,  Cooper. — Four  sp 
two  to  five  miles  ahove  Winona.*  The 
long,  and  4|  in.  high.  This  shell  is  difi 
on  drying.     Nacre  reddish. 

Anodonta  imbeeilUs,  Say. — Three  speci 
long.     Color  outside,  greenish;  inside, 

Margariiana  complanata,  Barnes. — Fi 
est:  5i  in.  long,  4t  in.  high. 

Margaritana  marginata,  Say, — Only 
largest:  4  in.  long,  2f  in.  high,  2^  in 
smallest:  1  in;  long,  f  in.  high. 

Unto  (Esopus,  Green. — Five  specimens 
in.  high. 

■All  ths  blTilTSB  hen  Doled  are  from  8tn!|bl  ilough.  ni 
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alatua,  Saj. — Six  specimens  found;  4|  in.  long,  3^  in.  high. 
anodontoides,  Lea. — Six  specimens  found;  largest:  Sin.  Iod^, 
ligh;  smalleBt:  H  in  long,  j^  in.  high. 

asperrimua.  Lea. — Seven  specimens  found.  A  pretty  and  firm 
asily  confounded  with  U.  metanever,  Raf.;  ia  fact,  I  fail  to  see 
terial  difference  between  these  two  shells,  except  that  the  lat- 
the  lower  posterior  lobe  of  the  shell  a  trifle  longer;  color  of 
lermis  the  same  in  both  shells. 

capax.  Green. — Twelve  specimens  found;  largest:  5  in.  long, 
gh,  3  in.  wide.  Epidermis  yellowish  brown  with  rays  on  th& 
which  disappear  in  old  shells.  Nacre  white.  This  shell  has 
he  form  of  JJ.  occidens,  Lea,  but  is  wider,  as  its  name  implies, 
Q  firmer.  Another  closely  related  shell  ia  U.  subovatus.  Lea;  I 
linguish  the  latter  from  U.  capax,  only  by  the  nacre, — aubo- 
iring  the  posterior  half  of  the  inside  covered  with  a  beautiful 
low  colored  nacre. 

eoecinema,  Hild. — Two  specimens  were  brought  in  by  Miss 
\  Gallup,  from  near  St.  Charles,  Winona  county.  Largest:  li 
:,  14  in.  high. 

cornutus,  Barnes.— Four  specimens  found;  largest:  2^  in. 
in.  high.  This  shell  in  firmness  of  build  and  general  outline 
aear  asperrimus  and  metanever, 

erassiderts,  Lam. — One  specimen  found,  3i  in.  long,  2f  in. 
This  shell  is  of  the  same  form  and  has  the  same  nacre  as  U. 
i,  Lea,  but  it  is  a  more  solid  shell,  [t  resembles  a  shortened 
08U8,  the  nacre  being  the  same  in  both. 

ebenus.  Lea. — Thirty  or  more  specimens  were  collected,  rang- 
m  the  smallest,  hardly  an  inch  long,  to  the  largest:  3^  in. 
in.  wide.  This  shell,  as  to  firmness,  average  size  and  general 
reminds  one  of  V,  ellipsis,  Lea,  and  U.  tngonus.  Lea.  Two 
f  the  lot  are  apparently  hybrids, — one,  ebenus  x  ellipsis,  the 
ibenus  I  trigonus, — showing  the  affinity  between  these  three 
d  species. 

elegans,  Lea. — Eight  specimens  found.  The  pretty  marking, 
cially  the  younger  shells,  justifies  the  specific  name  eUgans. 
:  li  in.  long.  1^  in.  high. 

ellipsis,  hta. — About  twenty-five  specimens  were  collected;  a 
of  these  are  quite  small — less  than  an  inch  long;  the  epi- 
of  these  is  handsomely  marked  with  rays,  which  become 
with  age.     Largest:  3i  in.  long,  2i  in.  high.     See  U,  ebenus 
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Unio  gibbosus,  Barnes. — Five  specimenB  coll 
long,  Ig  in-  wide.  In  firmness  and  nacre  like 
one'  shell  collected  stands  between  these  two  spi 
and  bight; 

crassidens  8ix2f ; 
gibhoaus  i^il%; 
hybrid  3iU: 
Epidermia,  nacre  and  build  are  the  same  in  the 

Unio  gracilis,  Barnes. — Six  specimens  colle 
long,  2^  in.  high.  I  fail  to  see  the  slightest  i 
species  and  17.  IcBnsaimua,  Lea. 

Vnio  IcBvissimus,  Lea. — One  specimen. 

Unio  ligamentinus.  Lam. — Three  large  sbel 
with  white  nacre,  the  other  with  peach-blow  i 
long,  3i  in.  high.    Obscnre  rays  on  epidermis. 

Vnio  tuteolua,  Lam. — Some  fifteen  specimens 
of  middle  size,  2ixH  in-.  I  bare  difficulty  i 
U  radiatus.  Lam.;  the  epidermis  at  that  age 
green  crossed  by  a  nnmber  of  dark  bluish  rays. 
'^i  in.  high. 

Unio  nutanever,  Raf. — Eight  shells  collected 
2f  in.  high.     See  U.  asperrimus. 

Unio  occidens.  Lea. — Six  specimens  collected 
U,  capax. 

Unio  parvus,  Barnes. — Seren  specimens  col 
long. 

Vnio  plicatut,  Le  Suenr. — The  most  common 
over  75  specimens  were  collected,  including  i 
long  and  the  largest,  5  in.  long,  3^.  high. 

Vnio  preasuS,  Lea. — One  specimen  was  fot 
high. 

Unio  pustuloaua.  Lea. — Sixteen  specimens  n 
2i  in.  long,  2^  in.  high.  One  specimen  with 
seems  to  hepustulosus  x  trigonua. 

Vnio  radiatus.  Lam. — One  specimen  from  M 
Stone  Co.,  Minn. 

Unio  rectus,  Lam. — Fire  specimens  were  C' 
colored  than  in  U.  gibboaus;  largest  shell;  6i  i 

Unio  securis,  Lea. — Two  specimens  found; 
in.  high. 
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i — Three  Bpecimens  foand;  3^  in.  Iod^,  2^  in. 
and  Qccidens. 

— Quite  common;  over  60  specimens  were  col- 

1  the  quite  joudr,  H  in.  long,  to  the  largest,  2^ 

A  firm  shell.     The  animal  is  frequently  of  a 

Barnes. — Piye  were  collected;  largest:     5i  in, 

irnes. — One  specimen  was  fonnd  near  St.  Charlea, 
Miss  L.  Qallup.  This  is  li  in.  long,  1  in.  high. 
-Two  specimens  were  found;  the  larger  is  li  in. 


COKBICULAD^. 

turn,  Say. — A  few  dead  shells  were  found  in  the 

tin.  Lam. — Was  found  in  abundance  in  the  same 
wersAm.  Miss  Lillian  Miller  brought  dead  shells 
Goodhue  county. 

ieam,  Say.— Occurs  in   lake  Winona  in  abund- 
>f  these  bivalves  are  i  in.  long.     Young  ones 
in  length  have  been  taken  out  of  the  females; 
■essed  than  the  adults  and  might  be  mistaken  for 
tnbliug  more  the  8.  occidentale. 
m.  Prime. — One   was   taken    in    lake  Winona; 
f\  in.    A  number  of  dead  shells  were  brought 
'  by  Miss  Lillian  Miller. 
mm.  Say. — In  lake  Winona, 
^rime. — None  have  been  found  near  Winona,  but 
brought  in  ten   fresh  specimens  from  near  St. 
inty. 

im,  Prime. — These  minute  bivalves  were  found 
uddy  creek  bottom  near  Laird's  flouring  mill, 
ins  were  collected. 

Hald. — This  bivalve,  a  trifle  larger  than  the  pre* 
1  lake  Winoua,  in  muddy  places,  crawling  over 
Twelve  specimens-  were  collected. 
Prime,  and 

um.  Prime,  have  both  been  found  recently  in 
^.  abditum,  Hald,  and  have  been  determined  by 
I. 
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Limax  cainpestria,  Binne;.- 

Zonites  nitidun,  Miiller. — A 
mena  were  picked  ap  alive 
bark  that  had  been  washed 
found  near  Madison,  Wis.,  1 
W.  Marsh. 

Zonites  arboreus.  Say. — Ab 
under  logs  and  boards,  south 

Zonites  vtridulus,  Meake.— 
Stockton,  Winona  coDoty^ 
arbnreus;  slightly  smaller;  o 

Zonites  minusculus,  Binnej 
meadow  sooth  of  lake  WinoB 

Zonites  fulvua,  Drap. — On 
fonnd,  half  of  them  alive.  ' 
shape  and  color  of  Sirobila  U 
external  striEe  and  internal  Ii 


Patula  striatella,  Anth.— 1 
horeus,  and  rather  more  abuc 

Helicodiscus  lineatus,  Say.- 
abundance  on  the  bluffs  nn 
mens  have  been  fonnd. 

Strobila  labyrinthica,  Say.- 
lake  Winona;  often  fonnd  g 

Stenotrema  hirsutum.  Say, 
were  collected  near  Stocktoi 

Stenotretna  monodm,  Rack 
Stockton,  Winona  county. 

Mesodon  albolabrit,  Say. — 
on  the  blnffs;  dead  shells  an 

Mesodon  multilineatua.  Say 
bHa  labyrinthica.    It  is  a  smi 

Mesodon  clausus.  Say. — Ti 
Buck  from  bluffs  south  of  la 
61 
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SIXTBBHIH  AKMUAL  BEPOBT 
US,  Say.— Oq  the  bluffs;  slightly  more  abundant 

I,  Miiller. — Under  logs  and  stones  on  the  bluffs; 
nd  dead  than  alive.  * 

lay.— Occurs  in  a  wet  meadow. 

. — JifmoiBt  meadows;  rare. 

lay.— Our  largest  species  oi  Pupa;  common  along 

oist  meadows. 

Say.— Rather  rare. 

Say. — Under  stones  on  the  bluSs. 

BCCCINID^. 

3ld. — Abundant  on  rusbra  along  the  MissisBippi. 
cted  in  June,  the  other  in  September,  showed  an 
ter  set,  to  nearly  double  the  size  in  June, 
iay. — Along  the  Mississippi.     Rare. 
Say. — A  few  specimens  from  Root  river,  south, 
lura  Wright,  are  evidently  of  this  species. 

ADBICULIDf 

im.  Say. — Found  in  goodly  numbers  in  wet  places 
na,  under  chips  and  boards  in  water. 

3,  Linn. — A   few  specimens  were   found   in   lake 

it  in  the  fall  of  1888. 

i.   Mbller.  —  In  abundance  in   pooiR   along   lake 

y. — On  muddy  flats  in  the  Mississippi;  especially 

two  more  species  of  LimoEea  may  be  found  in  the 
some  of  which  is  not  yet  worked  up. 

Say. 

ha.  Say. 

Say. 

Lea. — All  these  species  of   Physa,   and   probably 

been  collected  in  (he  springs  and  brooks  in  this 
i  species  comroonly  found  on  watercress  to  be  P. 
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AlpbaUka 100,  BBS,  344 
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Imlka  mi 


lEnitl 


tThen*1aa...lt,  MS 

an 

.BO;  83.  93,  113 


anUct,  on  Onnfllnt 
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SS3;  Jlibologlut  chtnuUn  oT,  84,  3bBi 
thkkDtn  of,  3U;  magnetlllc  bedi  of, 
BS,  BO,  BX,  3M;  aDconrormlUea  oT,  CD, 
7S,  S7,  IGT,  3&B.  an;  relict  of,  XSi  not 
IncloalDK  Oglihks  eoDglomarats,  St); 
conlnrjSTldeDea,  91,300  i  J»pl];)a  badi 
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Anlmlko  wilaa  on  OanOtDl  lake,  U.  2S^  888, 
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penukee  gap,  191;  on  Knife  lake. ZOO 


...sa,  IM,  188,  167,  IW 


Aragonila,  ontbaUtllaFork 403 

Arckcao  geolog]' DnaMtleil 31> 

ArglMyie,  black,  aaarKegBDnea 178 

ArBDljte,  gritlj 817 

Arglllfle  ■■   member  of  Kewatin,  839;   aa 

barh  of  Oglabke  conglomerate 348 

ArglilTl*,  PlnmmBr 1E9,  180,  168,  IW 

Arrow  Uko g?B 

Arthnr,  Prof.J.0 11 
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Bftadlac  111)  acblal 
Bmalliroria  gabbro... 
Bafhitanakneb  lake  .. 
BailDlake 

Biiiairaodlake....nO, 

Bat 

Batracboldaa  nidlflean 
Biflar.  W.  8.,  clLed... 
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Bear  narrow*,  Knilb  li 

Be]|,Rob*Tt,clt«d..... 

Beaaemer.  Hicb 

BelB  lake 

Big  Fork  rrtar 

BIrcblake 

"  Birch  ridge" 

Black  baj 

Black-flf  bar    78.  81, 

Black  bait,  •o-ealled. 
Blind  river, Canada... 

Blneberrlsa 
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Bonodai?  riTar,  188; 
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Bnffalo  mlpe,  NeganiMr 
Bnrntalde  lake....  138, 
Osl«itla  rock,CiDa 

Cap-rock,  deflned 

Caacade,  HIch 

Cambrian 

Cambria  mine 
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Clmper'i  blind 310,  StT,  gig 

PKiaoB,  H IW.  Ml,  ise,  J8J 

C vbonBceoDi  natto' Tl,  SH 

C«rbonit» oflron m,  «S,  308 

Culboa  nitrom tK 

Ctrp,  lake,  gH.  SM;  rlvsr 36« 

CbHt  indlliiMtaDtof  Locan ids,  168,  IW 

Cbalcadonle  qntrtc U,  7S,  Eig,  MO 

Chaloopyrita. )G 

Chart7  Jlmeatone,  CanaU 169 

CbemlcalljdqHMlWdlimeMoM W,  M 

Cheater,  Prof.  A.  H SO 

CUpmnck 138 

Chlorlwrock.io-called 1TB 

Cbluitsilateaf  Logan UT,  148;  ISO 

Chlorlllc  acbut  h  mamber  of  Xntatlo.  HI; 

notampliie 3M 

Chnb  (or  Akelar)  laka .,    Bl 

Cludflcatloner  rocka aec 

Uleuiraur  laka. fli 

Ctereland  mlna ., IBT 

Ollmata in 

Colbfinlnv H,  18^  187.  les 

CDlDmiiardlabaM,n»;  gabbro SU,  3ai 

OonclualoiiaraapaellnglbaoilBlDal  Hnronlin    M 

CoDcretlDiia SIT,  SIS 

Gwidlllana  or  aiploration 134 

CoDilomarate,  ai  Brace  mlnaa,  1(7;  al 
TbiaaalOD,  OnL,  IB;  alala  at  OltartaU, 
Ua;  ndja*p«oILofaD,  !<«;■(  Baglaaw 
mtne,  4S,  179,  ITT;  aaai  Dear  lake.  47. 
17B,m:atBBaBemar,  Mlcti.,  U;  In  tha 
■nnlle  at  tha  Aarora  mloa.  BT;  on  XnlfS 
Uka,  IM;  on  Wondar  liland,  S19,  SM,  388 
aoW,8Ddraaectlonaon  Ilfl;  on  Ha^nll 
laka,  tea.  SWi  on  rrog-rook  lake,  807, 
>lg;  OD  Oglabke-mnncla  lake,  M,  BIT; 
glTl  on  GabnnkhlKimi  take,  11;  oa 
Eakakablc  lake,  IWi  dlibuic,  SV;  cm 
Crab  Uka,  SW,  Ul;  on  Zeta  lake.  S!l: 
DO  Ralnj  lake,  411;  in  gnclia  In  New 

Bnglind,  834)  aamefa  Oeimanf 348  note 

CODglomante,  Qnoooformable  on  the  ma^- 

oatlc  ^aarti  Hblat 44,    48 

Contact  of  Animike  and  Sewalln 3BT 

CongLoniHrltlc  alTDCtnn  la  varloua  Ebnna- 

tlona 78 

Contonloaa  InOanfllatalata ail 

Cnb  lake,  SM-dan^bad 313 

CretacaoBi  oa  tha  Uttla  E^k  rlrer,  «I3;  on 

thaBIg  Foik 4S1,  434 

Crocodile  lake (4 

CroiAedlaka 388,  833 

CnpriraroDi  Telng,  WaUlngton  mlBea 148 

CTaulta.  Rain;  laka ta 

D»nt*l'a1*ke 878,177 

DeadKnn'aratH'l* 4H 

Deetlakt^  near  lahpeodng 47,  17} 

Daarrlnr 431 

Delaadta  BIllOE  CBTltlaa IB 

Delta  lake 3)4 


DavU'eTraik  rltar t» 
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14,  ISS;  near  Blind  rlrat,  OiDada.  8^  IBl, 

31.'  ttC 

DlBbaHc  landaeape t» 

DlabuerockB 80 

DlabiM  ichlal HI,  1>» 

Dlibatlc  rocu,  wltb  pabblaa 317 

Dike  croaalng  Kakakebie  lake 101 

Dike  In  qaartBjte,  Canada 19, 1'l 

Dike  lake .SIS,  841.318 

Dike  orbaaaltlo  greBDBbnH 93 

Dknrla,  Bo~«llad,  Mtcbl| 


Dlontlo  groap  or  Dr.  RoDilngM' 4S 
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Dodge,  Pror.  Jamei  A,  Aulralabr... 

Dolomjta  on  OgUbko-mancIe 

Dore  lirar 

Dnir*  vatler,  Canada 

Damp,  Tbe,  Canada 1B4.  IBB 
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Bldrtdge  mine 48,  188 

EmraoBB.S.,  cltad tW 

SnalKOlake 888,817,  >l> 

GpldDlaIn  am^gdRlold,  Tbeaaalon IB,  I4> 

Epocbi  evidenced  It  Uarqaatla lO,  183 

Epalloo  lake,  347,  319,  8».  883;    deacrlbad, 

888;  rapidafram 188 

E(tipIlTe\  380,  888:     not    Inclodlog  Kava- 

aaehong  rock,    3B1,  not  bBoiatltea  and 

jBipllyte* 


Eipanalonorawallln  Gnafllnt  lake... 


II 


fanlla,  Canada,  87,  ISO,  187;  aralam  or  to 

DllnneeoU 210 

raolladiiaiTtiv^ SS7 

EteMtle  argUlyte. Ml 

FelBltle  nrleltle  achlat 841 

Fela]'te,Otlartal1,87,  ICB.  187;  Id  PlnnHMr, 
Canada,  30, 189;  poaltian  oT,  dlaeaaaad.  188,  IB* 

F*l>;la  achlat, 301,  818,  841 

Field  worklBlBS7 • 

Finn,  ctlbctBDf. 188.  ZM,  tI8,  m,  SH 

First  NaUooal  Ulna fO^  188 


Flint  bada  In  Aolnlka. 

flint  Lak^ 

Flowage  llnaa  In  porpb}>rr... 

Ford,  8.  W 

FblDgClondlake. 


...87,  8Bt 
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n  rhs  UUlB  Pork 


PrOB-rock  tmke,  1(9,  »3T,  843,  ai5.  Wi  de- 

0**br« S9.«l,  8J,  B7. 

O^bbro  diks jgi,  a 

Oibbro  flood  » 

0«bbrolold™ck,CBL«am,lKiiMlnn«iQt».3SS,a 
Gabbro,  od  Knife  Uk*.  Kt,  SOJ,  »»;  on  Gon- 

flint  Ilka,  m,  2n.  343.  aw.  aie,  ai>.  sts, 

Hft  9SI,  n«  oa  North  mkB.  »];  on  South 
liks,  TiS;  on  Rots  lik«,  ZTS;  on  MonnUio 
likB,  330;  on  Moon  liks.  Ml;  on  North 
*'owl  likB.  S83i  porpli/tillcoii  Loon  lake. 


on  Iron 
nagm 

l«ke 
1S5. 

■  m 

gr» 

nil 

30!. 

Qibbro 

ls^Ba 

m 

280.281. 

Qmblmlc 
8BA, 

hlinm. 

lake. 

89 

m 

331.387, 

866. 

Qirdra  laka,  U^  r»«umliied Ill,  3ST 

Qatawaj  monntun. 

□Unfa  range,  81,  104,  IM.  13S,  1M,  Ml,  230 

SM.  S3S,  28>,  £38,  MS,  SM,  371 

aieatbach,  Amertcen, 19».  joS 

QlMlalkin,  14,  W,  S3,  3a,  118,  117,  IBO.  8W,    ■ 
VU,  409,  KM,  407,  4m,  118,  IIS,  tIS.  417, 
419,  (W,  4EI,  4K.413,  4U,  415,  430.  483, 

/   436,  440 
Qlaelal  rlyor, gg 


aonlle  ■ 


Vailing 


.   14* 


OneLaa,  where  fonnd,  3(7,  DTetlalnbjgabbro,  86 
Qopbic  Iron  halt  64.  ISB,  86t;  t 

wllh  Vermilion  and  Mirqnalla, 188,  101 

Qradatkiaa.  to  cryataltiite  rocka,  78,  atS.  286, 

386,  Itt,  306,  809,  310,  '338,  381;  to  gra;. 

wacke.Ell,  861,  In  graolle.  833i  between 


..  368 


Orain  on  slit]'  ahaeu 181,  287,  3!S 

OnnbF.  Vt 

Grand  Manila 80,  186,  177 

Grand  Portage 136,  «1,  369,  SI 

Grmod  Pottage  Indian  e » 

Grand  Riplde t, 

Granite  Uke.  138. 113.  331;  deacrlbed eM 

QranltelAkeralla 817 

Graalu,ei>-oe1lMl,atlUebl|>mme... 

QcultoldandgoelFaoldrocke 330 

Gnat.  (Tly  g.,  1A  on  tM  molloFcaa  ti 

Or»nt-i  peak.  318 

Graphite  near  Towar 113,  gia 

Oraywacka,  In  Kawatln 77,  gag 

Green  chlorite  glateor  Logan 18,  88,  160,  184 

Grwnrock 818,  847 

Qreau  aehUli 108 


Gnnfllnt  filta, US,  331 
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iMpiIyw Ill,  lis 


Ike... 


:)[,  198;  deicrllMd,  SOB,  309. 

341;  notarapllva 311,  3SI 

Kskequblc  I>k«,  lOU,  SM,  31M.  3S1,  333,  337, 

311,  34S,  S<6,  369 

KewHlnbij' «» 

Kewntln  rocka.  a,  S7,  69,  1D8,  IM,  Sid,  i«), 

U9.  3SS;  OD  BiigiBaEilal[<.ei4;  OD  ann- 

flint  likMtGS;  on  Uanie  3  Mat SS4 

KawatiD  BBml.crjBlaillQe  scblsra  de«cTlb«d, 

338;     dlalrlbotloD   of,   3tl;    lllhological 

churaeWrt  of  138 

KawtUa  ilntr 310,  3IS.  313 

Kalf*  like,  !M,  133,  135.  144,  19«,  £39,  310, 

t3t.  34%  348,368:  anm/ of,  eoDtlnned..  19T 
Knife  Uta,  Arm  IV  ,  193.  3C3:  Arm  III.,  tOS) 

Arm  I.,  304:  bodf  or. lOl,  308 

lAmrantUn  rocka 78,  170,  3M 

LabTkilorll*... 89 

LawMO.  Mr.  A.  C,  cited 87,  78 

Lefroj, Canada 28,  168 

Llcheneofbrl^tal colon ..,,  «SS 

Lighl  Hduib,  Marqoetle 181,  181 
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LllfUkia 281 

Ulrmliw 181 
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LimonIM 43,  71 
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Utile  Ybrk  rlnr 3M 

LIUkRtpld*,  Canada 31,  IM 

Ultla  Saga  HI  g>  lake 3E« 

Little  TbeaM ton,  Canada 164 

LltlMcrapblDrock 33,  SS,  38 
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Long  Ilka .834,  3»,  839,  348 
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Lmnrinnceof  vegelallon. lOT 

Lower  ilale  conglomeraW 81,  87 

(  cr«*k,  Canada SO.  lES 

l,Wi«on«in 1»4 
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Uagnetlc  KhlsU,  837,  941,  »i,  847,  371,  S78, 

«a,  8(7, 3Gt 

Uallmann'K  peak 828,  101 

Marble  M 

Marqaetla  city IBl 

Marqoatta  Iron  rocka,  ige  of,  171, 18J(  com- 
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en,Wli„Blata«uaar 189 
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Mooae 188 
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Uorrey'iicorDera,  Canada 30.  I6>.  180.  1(8 

Marraj'-Hlll 30 

UOBCoTado,  73,  88,  93,  K».  187,  3M.  360;  on 

Iron  lake 3*5 

Hopcoradolak SB 
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Orthoclaiw  nabbra 
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■500  COBBECTIOHS,  ADDtlTONS  AHD   EREATA, 

Correctiotia  and  additions  for  the  report  for  1886. 

Page  27.    Second  line  from  bottom,  for  "62-lS"  read  "S2-14." 

Page  37.     Halt  69.     For  "sec.  2S"  read  "aec.  3B." 

Page  SB.    After  Halt  TG,  add : 

SALT  76.  N.  W.  US.  Vf.  >^  see.  39,  T.  63-13.  Base  of  poiat,  south  ahore  of 
Barntside  lake.  Rock  very  flae-gralned  mica  schist,  bluiah  and  hard,  and  iatar- 
sected  b;  gianitic  veins.    Rocks  63  and  64  are  from  this  localllj. 

Page  47.     Hall  361.     For  "Fig,  17"  read  "Fig.  IB." 

Page  fiO.    For  "Kocfc  177"  read  "Kock  170." 

Page  fiB.    Hull  336."  For  "sec.  2"  read  "aec.  81." 

Pago  67.     Halt  341.     For  "sec  89"  read  "sec  20." 

Page  GO.    For  "Halt  134"  read  "Halt  144";  and  for  "Rock  146"  read  "Rock  140." 

Page  62.  Halt  309.  For  "T.  84-11"  read  "T.  63-11";  and  iha  same  under  Hall 
315. 

Page  68.    Halt  148.    For  "T.  63-13"  read  "T.  BS-U." 

Page  74.    For  "Rock  103"  read  "103  bis";  and  in  next  line  read  "Halt  17S." 

Page  79.    Halt  216.    For  "63-11"  read  "62-11." 

Page  SO,    Halt  223.    For  "62-11"  read  "63-11." 

Page  sa.    Before  Bait  236  add : 

SALT2ai.    B-S-ii  8.  K.  Ji,  aee.  34,  T.  63-11.    Coarse  syenUe.    Lo*  outcrop. 

HAZ  T  23fi.  8.  B.  J^  8.  B.  ^,  sec.  34,  T.  63-11.  Porphyritio  ayeoile  io  two  por- 
tions separated  by  20  feet  of  floe  ayuuite. 

Expected  to  pass  into  the  souttiern  one  of  the  long  arms  of  F^rm  lake,  bat  tho 
oQilet  mapped  as  broad  as  a  river  is  not  passable  tor  a  canoe. 

Page  88.    Halt  236.    For  "73-11"  read  "63-11." 

Pago  90.    For  "Halt  354"  read  "Halt  2S4." 

Page  91.    Halt  257.    For  "82-11"  read  "68-11." 

Page  95.  Hah  411.  For  "GS-lO"  read  "64-10";  and  for  "Rock  1B9"  read  "Rock 
179," 

Page  SB.    Halt  419.    For  "8.  IJ^"  read  "8. 16." 

Page  98.  For  "Bait  285"  read  "Halt  435";  and  under  "Halt  432bl8,"  for  "64-19" 
read  "64-10." 

Page  99.    Halt  439.    For  "64-l!>"  read  "6410";  and  before  "Rock  187'"  add: 

HALTU2.  B.  £.  1^  B.  E.  I^'sec.  33,  T.  6fi-9.  Went  ashore  to  examine  the 
fragments.  They  are  mostly  as  heretolore,  of  syenite  having  whitish  feldapar. 
But  here  are  some  with  massea  of  hornblende  rock ;  and  I  saved  one  piece  in  which 
prisma  of  hornblende  are  pretty  well  preeeFved. 

Page  100.  Halt  444.'  For  "8  30"  read  "8.  34";  Halt  446,  for  "8  2S"  read  "8. 
36";  and  Halt  448.  (or  "B.  39"  read  "8.  35." 

I^ge  107.    Halt  849.    For  "8.  64-11"  read  "8.  H,  T.  6411." 

Page  109.    Halt  672.    For  "8.  3"  read  "8.  30." 

Page  116.     Halt  696.     For  "65-11"  read  "BB-ll." 

Page  117.     For  "Halt  793"  read  "Halt  712." 

I^ge  126.     For  "Bock  803"  read  "  Rock  203  bis." 

Page  139.    Halt  666.    For  "65-8"  read  "64-8." 

Page  145.  Halt  741.  For  "8.  44"  read  "8.  24";  and  for  "Halt  774"  read  "Halt 
744." 
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PUBLICATIONS   OF  THE  GEOLOGICAL  AND  NATURAL 
HISTORY  SURVEY  OP  MINNESOTA. 


I.       ANSUAL   BBPOBI8. 

TaB  FlMT  AltMDlL  BkTOBT  OH  THE  QlOLOQI 

FOSTHITiulgTS.    lUpp.,eTi>.;  wllbs 
ll«£sdln  IbeRiEBDti'Raport  forien     Oatorpiiat. 

THsSlOonil  AHIIDAL  RlPOHTOK  THeOkolooicAL  IFS  S&TOIL    HUTOBT    Sdctbt    OrMlHKS- 

■OTA,  ros  TBB  TBAB  1B73.  Ill  pp..  tiTo,;  wUb  IHnitrktlODi.  Br  Jf-  B.  Wimelitll  tni  S-  F. 
Ptekiam     PnbtMud  In  tb*  Rcsenta'  Report  Ibr  1B71.    Oot  o(  prtit. 

TbB  TaiBD  AyiCUlL  RxrOKT  OF  THX  UlDLOOlCAI.  AHD    NtTITBlL    HuTOHT    SttmvBT    OF  KiBin- 

■oi'A,FOBTHFTXABlhT4.  4tpp„STo:wlUi(«i>c(iantrinapa.  Bj  W- H.  WimtluU.  Pnbllabtd 
in  Iba  Beecnta'  Report  for  1874.    Oot  of  print. 

The  foDBTR  AxirnAi.  Rbfdht  oh  t&i  GEOLoaic.a.L  iMn  NiTUBii,  DirTOBi  Sdbvxt  or  UonrB- 
tOT*..  roKTHB  !»■  18T6.  Itt  pp.,  Sto.;  wltb  roar  coantr  napa  and  a  unmbn' of  olbar  Uloa 
trntlooa  Bj  K  h  Wiactrll,  aailitcd  bj  M.  W.  Harrington-  Alio  In  tbe  Bagmti'  Rsport  roi 
IMS.    ODt  of  print. 

The  Pirm  Akfdju.  Rbpobtoh  THB  Oboumical  ahd  Hatukal  BiaroaT  Subvxv  of  Mihh- 
iOTA,  roBtHBTBABlSTe.  MS  pp  ,  Sto.:  fou[  colorod  nap*  and  HTeral  ulbar  IJloKrallona.  By 
y.  B.  WineUU,  villi  npwU  on  Cbamlitrr  bf  S.  F.  Ptekkawt,  Oiiiltholo(i>  bj  F  L.  B<aiA, 
Bnlomology  by  Allm  WWitman,  and  on  Pangl  br  A-  E  JfAnmt.  Alto  In  tba  Rfgenta>  Raport 
[orl87>.    Onl  of  print. 

The  Sixth  ANKDAL  RxpoKT  oh  tub  Oxoummcal  ahd  Matdbal  Hutobt  Subvetof  Uifbb- 
loTA.FQBTHBTBiii  187T.  a9Spp.,Sro.;  thiea  pologica]  mapa  and  aevenlolbar  lllnatrallona. 
Br  Jf.  B.  Wi^kttL  wllti  leporta  on  Cbnmical  Aailf aai  hj  S.  F.  FtiMuai,  on  OmllHologr  hy  P. 
L.  HaleA,  OB  Entomology  b7  AUm  Whitman,  aDd  on  Oaology  oT  Rl«  const;  b;  £.  S.  J^crrF. 
Alio  In  tha  Reganla' RapoTtfor  ISn.    Oatofprlnt. 

'Fhb  SiTEHTB  Ahxital  Rbpoxt  OH  TBB  Obolooical  ajii)  Natdbal  HiiTOHr  BinivEi  or  HlII- 
HEIOTA,  rOBTHBviAB  18T8.  It3  pp.,  Bvo,;  wllb  twsnty-ona  pUiaa.  "Sj  S-  B.  WinektU.,  wKh 
a  Field  B*pon  hr  C.  W.  IlalU  Cbsralcal  Analira  i>i  S.  F-  PuAlutm,  0mltbolo|7  hj  P.  L  BattA, 
a  llat  nfths  Ptanta  of  tha  north  ibora  or  Lake  SopeTlor  b;  B.  Jftti,  mdin  Appendix  b;  6-  L- 
Berrick  on  the  Mloroaooplc  Entomortraca  of  lllnn«ola  (Iwaitr-one  platea).  AUo  In  tbe 
RagmU'  Report  for  1878. 

The  EioRTH  Ahhdil  RBroBtonTnBGBOLOoicAL  AHD  Natdkal  Hutdbt  Sitbtbt  of  Hibhb- 
aotA,  FOB  TBI  TBAB  IBTf .  18S  pp.,  Bvo  1  One  plat*  (Caatoroldai).  Br  S,  B.  Wintktti,  Con- 
taining aatatemantof  Ihemeihoda  of  Mlcroacopk  LllhologT,  a  dlnenailon  of  tha  CnprlRrooa 
Serial  In  Hlnueiola,  and  detcrlplloDB  of  new  ipaclei  of  brachlopode  (rom  tha  Trenton  and  Had- 
aon  Bliar  rorniatloni;  wllb  raporta  on  the  Oeologr  of  Central  and  Waatam  SInnaaots.  br  Warren 
Up\am:  on  tha  Lake  Eoparlor  region,  by  C.  W,  Bali;  llala  of  BIrda  and  of  PlaoMfrom  Laks 
Saperlor,  b;  Tkamat  S  Hobita;  Chemical  AnaljMS  br  ^  F.  Peckham;  report  br  P.  L  Bateki 
and  roar  Appendlcea.    Alaoln  the  Rrgecta'  Report  for  1S78  and  1880.    Oat  of  print. 

TRB  NlHTH  AHHUAI.  RITOBT  OH  THE  OaOLOSICAL  AHD  MaTCBAL    HuTOBT    SUBVBT    OF    HDIIIB- 

■OTA,  FOE  THE  TEAE  IBSO.  SK  pp.,STo.;  tbiea  appendlcea,  two  wood-cnt  lllnalretloBa  and  all 
platea.  Br  JV-  B.  Winthill.  Conulnlng  Held  deicrlptfoni  of  4<9  crrataillne  rock  iamplM,  and 
notee  on  Uialr  geological  reialiont,  tVom  the  Dortbem  part  of  tbe  alate;  nev  bracblopoda ;  tba 
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Tub  GiDLOaT  or  Mihhmota.  Vol.  I.  or  thi  Fihai,  Rifobt.  ISM-ieSt.  iIt.  ind  flST  PPi 
qnirlo ;  lIlDHtrBled  br  43  plain  ind  BS  tl[an*.  Br  If.  B-  Vinetua,  ualilwl  br  IForrm  DitliiiiB. 
ContdnlngSD  hlatorlcal  iketcb  of  siplarallon*  ind  sDrrajra  In  MlnnatotK,  U»  genaral  phyaleal 
taalmm  orihsalsM,  thaballdlns  ■toncf,  and  tbaOaOlncr  oT  Hanatoii,  Wlsoni,  Flllmoia,  Mowar, 
FrMbora.PlpMtODa, Bock  and  Klce oobdiIm,  br  JF  B.  Witichtll;  the  Qwlosr  aroinialad.D:ides 
andSUalacooatlea.br  Jf-  W.  Barrintlimi  and  IheQcalDg;  of  WBWca.BlDa  Earth,  FaribanluWlt- 
onwaa,  Hartin,  CottODWOod, Jackron,  Uorrar,  NobM,  Brourn,  Redwood,  Tellow  Medicine,  Lfon, 
LlacolD.  SIk  BloDe,  Uc  qui  Parle  and  La  aaenr  coaotlea,  bj  Warm  np)mm.  Dlalrlbntcd  sntn- 
Uooatf  to  all  pnbllc  librarlei  and  coantj  andltore'  offlcea  In  Ibe  atata,  lo  other  aUIs  librarte*  and 
(UtaDDinrililn,and  tolaadlDggeoloelataaDd  achmllBc  aoclelleaj  tbe  nmalndar  are  bald  for  aala 
atthecontorpubJlcaUoii,  tseopercopr  In  cloth,  or  ISIaEraloed  half  roan  blDdlog  upon  applle*- 
tlDD  to  Prof.  N.  H  WlDcbel],  MhineftpotU 

THE'OiOLoaT  or  IIuirkboT;^.  Vol.  II.  or  ibk  Pinal  Bipobt.  ISSZ-IBBE.  iiIt.  and  as^pp., 
qnariu;  Ulatirated  by  4t  plataa  and  M  flgnrsi.  Bf  S.  S-  VincMl,  anlated  ^^J  Wamn  Uphnwt.. 
eontalulDi  chaptera  on  the  Ueolagr  of  Wabaeba,  Qoodbna,  Dakou,  Hennepin,  Ramaej  and  Waeh- 
Ington  coontlea  bj  N.  B.  Winchttt,  and  on  Carrar,  Bcoll,  BIbleJ.  Nicollet.  HcLaod.  Reniilla, 
Siiin,  Chippewa,  EandlTohl,  Ueeker,  Wright,  ChliaRO,  laantl,  Anoka,  Benton,  Hharbnrne,  Slearna. 
Donglaa.  Pope,  Grant,  Slevena,  Wilkin,  TniTane.  Otter  Tall,  Wadena,  Todd,  Crow  Wing.  MorH- 
BOD.  Mltla  Laca,  Kanabec,  Pine,  Bw:ker  and  Ulaj  coootls,  by  Warren  Uphan.  DUtilbniad 
aoeordlng  to  law  In  the  aaina  manner  aa  Vol.  I.  above. 

III.    MISCBLLANBODS  PtTBLICATlONa. 
1.    CutcDLAR  No  I.    A  eopr  of  the  law  ordering  Ibe  larTer,  and  a  note  aaktng  the  ce.operatlo&  <f 

cUliena  and  others.     1872.  ' 
t.    PaiT  FOB  Doaaario  FnaL.    1B74.    Edited  by  ,¥./■. /'ecUan. 


WindieU 
i,    A  Cataloudi  or  tbs  PLAKTa  or  Mi 

nted  to  the  Oeologlcat  and  Nalnral  Hlglory  SnrTef  of  Mlnneaota,  and  pobllBhed  bj  lb*  Etaia  Uoi- 

tiaaltaral  Soclelj  Id  IgTS. 
e.    CiscDLAB  No.  S.    Relating  to  bolan]',  aad  giving  general  dlrcetlona  for  collactlDg  Infotmalion  oa 

theaoraoflheelata.    1S?B. 
S.    CiBcuLiR  Ko.B.    Tbe  ealabllahment  and  organlaallon  of  tbe  HneeDDi.    1877. 

7.  CiHcnLAK  So,  4.    Relating  to  dnpllcalfs  In  Ibe  Mnaenin  and  eicbangea.    IB?8. 

8.  Tbb  BuiLDms  BToma,  CLATa.  Limi.  Chbhtb.  RooriHo,  Fladoiho   aud  Pjivimi  Stohb- 
or  MiNiiaeoTA.    A  epeclnl  report  b;  N-  B.  WijuiMl.    1880. 

S.    CiBCiTLin  No.  &.    To  Bnlldera  and  QuarrymeD.    Relating  to  tbe  eollecltonor  two-Inch  cnbei  of 
balldlDg  aiooee  for  phjalcal  leata  of  diengib,  and  fur  cbetnlcal  uamlnatkin.  and  aamplea  of  ela; 
and  brick  for  tbe  GeLaTalMnaeDm,    18^0. 
10.    CiBcuuBNo.d.    ToowneraormlllsandnnlmproTed  wator.powecB.    Balatlng  tothe  Hydrotogj 


IV.  B0LLETIN8. 
No.  1.    Hlatorj  or  Geological  Bnrraya  InHlnneaola.    By  If.  B.  WincMl-    In  p'eparatlon. 
No.  2.    Prelioilnary  Deacription  of  Ibe  Perldoytef ,  Oabbroi,  Dlabaeo  aad  Andeaj-tce  of  Ulni  «Batai 

By  M  S  Wadtiearlh. 
No.  I.    BeporlorworkdonelnBiUnjlnthejrearlg-re.    By  y.  C  Jttiiir. 
No.4.     ASynopalaortheApbldldBorMlonflwla.     By  O  If  OMlntid 
No.E.    Kaloril  Oai  In  Mlnneaota.    By  X  a.  W.nehtU. 


.dr,yGoogIe 


■^HEGEOLCCii 


THE  56'7.'/- 

GEOLOGICAL 
NATURAL  HISTORY  SURVEY 

MINNESOTA. 


SIXTEENTH  ANNUAL  REPORT 

FOR  THE  YEAR  1887. 


Two  Plates,  one  Map  and  Eighty-eight  Other  Illustrations 


N,  H,  WINCHELL,  State  Geologist. 


D,„l,z,dr,,COO<^le 


D,„i,z,d  r,  CoogTe 


.dr,Google 


.dr,Coogle 


.dr,Coogle 


.dr,Google 


